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NOTE: 

This  report  and  the  data  on  which  it  is  based  represents  the  operation  of  27 
Ontario  pulp  and  paper  mills  subject  to  MISA  Regulation. 

In  October  1992,  Abitibi-Price  announced  the  permanent  closure  of  one  of  its 
mills  in  Thunder  Bay  leaving  twenty-six  mills  currently  subject  to  MISA 
Regulation  in  Ontario. 


ABSTRACT 


The  cost-effectiveness  and  potential  economic  and  financial  effects  of  different  levels 
of  water  pollution  abatement  identified  were  assessed  in  support  of  effluent  limits 
development  for  Ontario  pulp  and  paper  mills.   Implications  of  incremental  abatement 
costs,  the  capacity  of  firms  to  pass  on  these  costs  as  increased  product  prices  and 
effects  on  the  competitive  position  and  financial  performance  of  the  sector  as  a  whole 
and  its  constituent  firms  were  assessed.   The  annualized  capital  and  operating  costs 
of  the  options  analyzed  in  the  report  ranged  up  to  9%  of  direct  manufacturing  costs 
but  could  exacerbate  poor  financial  results  should  financial  performance  similar  to  the 
early  1990s  continue  for  the  next  several  years.   However,  if  future  financial 
performance  during  the  next  decade  mirror  that  of  the  average  performance  over  the 
last  10  years,  changes  in  measures  of  liquidity,  solvency  or  profitability  would  range 
from  little  or  no  change  for  one  option  to  a  27  %  reduction  in  profit  at  another 
company  for  the  highest  cost  option. 
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EXECUTIVE  SUMMARY 


Purpose  of  this  Report 

The  Municipal-Industrial  Strategy  for 
Abatement  (MISA)  program  was 
announced  in  the  White  Paper  issued  in 
June  1986  and  entitled  Municipal- 
Industrial  Strategy  for  Abatement.  The 
Program  is  intended  to  achieve  the 
"virtual  elimination  of  toxic  contaminants 
in  municipal  and  industrial  discharges 
into  (Ontario's)  watenways".  Regulations 
have  been  promulgated  that  required 
intensive  monitoring  of  industrial  waste- 
water discharges.  Further  regulations 
are  now  being  developed  which  will 
specify  discharge  limits  for  a  wide  range 
of  contaminants. 

For  each  MISA  sector  regulation  that  is 
developed,  an  economic  assessment 
report  is  being  prepared.  The  present 
Economic  Assessment  Report  is 
intended  to  serve  as  a  reference 
document  of  factual  information  and 
analytical  results  that  can  be  used  to 
evaluate  specific  limits  proposals  for 
Ontario  pulp  and  paper  mills. 

Specific  limits  proposals  are  not 
evaluated  in  this  report.  Rather,  the 
technology  combinations,  estimated 
contaminant  reductions  and  associated 
costs  analyzed  in  this  report  are 
illustrative  and  reflect  technical 
possibilities  rather  than  proposed  or 
recommended  effluent  limits. 


Cost  Analyses  of  BAT  Options 

A  Best  Available  Technology  (BAT) 
Option  is  a  set  of  one  or  more 
demonstrated  technologies  at  each  plant 
that  can  achieve  specific  effluent 
concentration  or  loading  levels.  Five 
Best  Available  Technology  (BAT)  options 
or  technology  combinations  have  been 
identified  for  sulphate  (kraft)  pulping 
mills,  four  for  deinking/board/fine 
papers/tissue  mills  while  three  BAT 
options  have  been  defined  for  each  of 
the  sulphite-mechanical  pulping  and 
corrugating  mills.  Estimated  potential 
I  east -cost/contaminant  removal 
combinations  were  developed  for  each 
mill. 

Numerous  aggregate  levels  of  abatement 
for  each  category  and  the  sector  as  a 
whole  can  be  constructed  by  combining 
BAT  options  at  the  27  mills  based  on 
predefined  decision  rules.  Two  aggregate 
levels  of  abatement  and  associated  costs 
were  defined  for  each  category  and  for 
the  sector  as  a  whole.  The  costs 
associated  with  these  levels  of 
abatement  were  used  in  subsequent 
financial  analyses. 

The  first  of  these  aggregate  abatement 
scenarios  represented  the  Most  Cost 
Effective  (MCE)  Level  of  abatement. 
BAT  Options  were  defined  at  each  mill 
which  represented  the  lowest  average 
and  incremental  cost  per  kilogram  of 
pollutants  removed.  Application  of  these 
technology  combinations  at  each  plant  in 


-  VII  - 


the  sector  could  remove  28,100  tonnes 
per  year  of  the  initial  loadings  of  TSS 
(36,300  tonnes  per  year),  1 13.000tonnes 
per  year  of  BOD  recorded  loadings 
(117,400  tonnes  per  year)  and  2,700 
tonnes  per  year  of  the  AOX  loadings 
(3,900  tonnes  per  year)  from  sulphate 
(kraft)  mills  at  a  capital  cost  of  $583 
million  and  an  annual  operating  cost  of 
$54  million. 

The  second  aggregate  option 
represented  the  Maximum  Technically 
Achievable  Removal  (MAX)  Level  for  the 
sector  given  available  technology. 
Application  of  these  technology 
combinations  at  each  mill  could  reduce 
recorded  TSS  loadings  by  31 ,400  tonnes 
per  year,  BOD  loadings  by  114,500 
tonnes  per  year,  and  AOX  loadings  from 
the  9  sulphate  (kraft)  mills  by  3,300 
tonnes  per  year  at  a  capital  cost  of  $1.3 
billion  and  an  annual  operating  cost  of 
$61  million. 

Annualized  costs  and  percentage 
reductions  for  each  scenario  are  noted  in 
the  table  below. 


COSTS  AND  REDUCTIONS 

Optjw 

AnnualEz«tt 

Costs' 

<miaioos) 

Psrawitege  Rw^ictjona*  ■ 

AOX 

BOD 

TSS-;:; 

MCE 

S94 

70% 

96% 

77% 

MAX 

$181 

85% 

98% 

86% 

Notes: 

Capital  and  Operating  Costs  Annualized 
over  10  years  at  12% 
'  Table  does  not  specify  actual  limits 

Industry  Trends  and  The  Ability  to 
Pass  on  Cost  Increases 

The  27  Ontario  mills  that  are  subject  to 
MISA  regulations  produce  outputs  for  8 
different  product  markets  and  employ 
over  17,000  people.  The  three  primary 
product  groups  are  newsprint,  market 
pulp  and  fine  papers.  Each  of  these 
markets  was  analyzed  to  determine  the 
ability  of  Ontario  pulp  and  paper  mills  to 
pass  through  cost  increases  as  higher 
prices. 

About  65%  of  the  market  pulp  produced 
by  Ontario  mills  is  exported  to  the  U.S. 
each  year.  Similarly,  most  of  Ontario's 
newsprint  production  is  exported  to  the 
U.S.  Exports  of  these  two  key  products 
are  facilitated  by  the  absence  of  tariffs  on 
wood  pulp  and  newsprint  in  key  customer 
nations:  the  United  States  and  Britain. 

Prices  for  market  pulp  are  determined  in 
international  markets  over  which 
individual  pulp  producers  have  little 
control. 

While  newsprint  remains  the  dominant 
product  of  the  Ontario  industry,  newsprint 
production  has  been  declining  as  a 
percentage  of  total  Ontario  paper 
production  in  the  last  20  years.  Ontario 
newsprint  producers  have  been  subject 
to  increasing  competition  from  U.S.  and 
off-shore  suppliers.  Furthermore,  the 
current  economic  recession  and  declining 
demand  has  forced  Ontario  mills  to 
reduce  capacity  utilization  rates.  These 
market  conditions  limit  the  ability  of 
Ontario  mills  to  pass  on  abatement  costs 
as  price  increases. 
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Executive  Summary 


Historically,  domestic  markets  for  fine 
paper,  tissue  and  corrugating  products 
have  been  tariff  protected  and  supplied 
by  relatively  few  Canadian  producers 
who  could  maintain  prices  well  above 
cost  levels.  However,  disappearing  trade 
barriers  have  opened  these  producers  to 
increasing  competition  and  have  eroded 
the  ability  of  firms  to  effect  price 
increases  for  most  paper  products. 
Diminishing  trade  barriers  also  open 
market  opportunities  to  Canadian  and 
Ontario  producers  and  can  ultimately 
permit  Canadian  firms  to  establish  larger 
production  runs  and  capture  cost  savings 
from  economies  of  scale. 

It  is  unlikely  that  individual  Ontario  firms 
can  extract  off-setting  cost  reductions 
from  other  input  factors  such  as  labour  or 
raw  materials. 

Rnancial  Assessment  of  Regulatory 
Costs  on  Firms 

Financial  impact  analyses  were 
undertaken  on  six  pulp  and  paper 
companies  which  operate  14  mills  in 
Ontario,  and  for  which  published  financial 
data  for  the  years  1981-1990  are 
available  from  Statistics  Canada  and 
consolidated  financial  reports  of  each 
firm. 

For  these  firms,  historical  financial  data 
were  adjusted  or  "shocked"  with  the  two 
levels  of  MISA-related  abatement  and 
monitoring  costs  to  determine  how  each 
of  15  financial  indicators  would  change 
from  recorded  data  if  the  costs  had  been 
incurred  during  the  relevant  time  period. 

A  second  analysis  incorporated 
estimated  costs  provided  by  four  firms  to 


meet  announced  environmental 
regulations  in  other  Canadian 
jurisdictions  in  which  they  operate  mills. 

Financial  assessments  using  only  Ontario 
MISA-related  costs  indicate  that,  if  future 
financial  performance  during  the  next 
decade  mirror  that  of  the  average 
performance  over  the  last  10  years, 
generally,  minor  differences  occur  in 
financial  ratios  when  adjusted  to  reflect 
the  cost  of  the  MCE  option  and  the  MAX 
option.  Changes  in  measures  of  liquidity, 
solvency  or  profitability  would  range  from 
little  or  no  change  for  some  indicators  at 
one  firm  as  a  result  of  costs  associated 
with  the  MCE  level,  to  a  27  %  reduction 
in  profit  at  another  company  for  the 
Maximum  Removal  Level  costs. 

However,  should  poor  financial 
performance  similar  to  the  early  1990s 
continue  for  the  next  several  years,  the 
imposition  of  either  level  of  abatement 
would  exacerbate  poor  financial  results. 
The  results  of  the  analysis  indicate  that 
the  MCE  option  would  do  much  less  than 
the  MAX  option  to  exacerbate  current 
poor  financial  results  among  the  firms 
analyzed. 

Assuming  debt  financing,  three  of  the  six 
firms  could  have  their  debt  to  asset  ratios 
pushed  to  record  levels  if  they  incurred 
costs  of  the  Maximum  Removal  level. 
This  consequence  can  be  problematic  to 
companies  that  find  their  ability  to  borrow 
funds  already  strained  by  current 
economic  conditions. 

Implications  for  Competitiveness 

The  competitive  position  of  Ontario  pulp 
and  paper  mills  rests,  in  part,  on  the 


-  IX  - 


Executive  Summary 


U.S./Canadian  dollar  exchange  rate.  The 
value  of  Ontario  shipments  to  the  U.S. 
was  approximately  $2.2  billion  in  1989. 
Assuming  shipments  remain  constant 
and  assuming  an  exchange  rate  of  $1 
Canadian  =  $0.87  U.S.,  the  Canadian 
dollar  would  have  to  depreciate  by  7%  to 
$0.81  U.S.  in  order  for  the  industry  to 
accumulate  funds  equal  to  the  proposed 
annualized  costs  associated  with  the 
Maximum  Removal  Option  plus  the  MISA 
monitoring  requirements. 

On  the  other  hand,  an  exchange  rate 
depreciation  of  only  4%  to  $0,835  US 
(the  US  dollar  would  increase  in  value  by 
less  than  4  cents  in  relation  to  the 
Canadian  dollar)  would  be  necessary  to 
generate  extra  revenue  equal  to  the  total 
annualized  cost  of  the  Most  Cost 
Effective  removal  level  of  abatement. 
Between  November  1991  and  July  1992, 
the  period  of  completing  this  report,  the 
Canadian  dollar  has  in  fact  depreciated 
below  $0,835  cents  from  $0,870. 

The  added  costs  associated  with  the 
Most  Cost  Effective  Level  and  the  MISA 
monitoring  requirements  to  production 
costs  would  not  displace  Eastern 
Canadian  pulp  mills  from  their  current 
position  as  the  third  lowest  cost  producer 
as  determined  by  the  Forest  Sector 
Advisory  Council.  If  the  Maximum 
Removal  Option  costs  were  incurred, 
Eastern  Canadian  market  pulp  producers 
would  be  pushed  from  their  position  as 
the  third  lowest  cost  producer  to  the 
highest  cost  producer  among  the  regions 
examined  (i.e.  U.S.  South,  U.S.  West, 
Eastern  Canada,  B.C.  Coast,  B.C. 
Interior,  Finland  and  Sweden). 


Neither  aggregate  level  of  abatement 
scenario  would  raise  total  operating  costs 
of  newsprint  producers  sufficiently  to 
displace  Canadian  mills  from  their 
position  as  the  second  highest  cost 
producers  as  identified  by  the  Forest 
Sector  Advisory  Council,  among  the  five 
nations  and  regions  it  compared  (i.e. 
U.S.  South.  U.S.  West.  Sweden.  Canada 
and  Finland).  However,  the  additional 
regulatory  costs  would  widen  the  gap  in 
production  costs  that  currently  exists 
between  Canadian  producers  and  their 
main  competitor,  American  producers. 

Proposed  MISA  costs  would  impact  all 
components  of  direct  manufacturing  cost 
except  wood  fibre  costs.  The  total 
annualized  cost,  which  combines  the 
annualized  capital  and  annual  operating 
costs,  amounts  to,  at  most,  9%  of  direct 
manufacturing  costs  for  the  Maximum 
Removal  option  (5%  for  the  Most  Cost 
Effective  Option).  At  this  level  it 
represents  the  smallest  cost  category 
when  compared  to  Materials  and 
Supplies.  Salary  and  Wages  and  Fuel 
and  Electricity  costs  for  the  industry. 

Claims  are  often  made  that  stringent 
pollution  control  demands  may  induce 
Ontario  mills  to  divert  some  capital 
investment  from  machinery  and 
equipment  to  upgrade  or  modernize 
production  process  to  systems  and 
equipment  for  pollution  control,  thereby 
decreasing  competitiveness. 

However,  competitiveness  expert  Michael 
Porter  recently  noted  in  his  book,  The 
Competitive  Advantage  of  Nations. 
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The  conflict  between  environmental  protection 
and  economic  competitiveness  is  a  false 
dichotomy. 

Porter  reports  that  nations  with  the  most 
rigorous  environmental  requirements 
often  are  leaders  in  the  export  of 
products  from  the  affected  industries. 
According  to  Porter, 

Exacting  standards  seem  at  first  blush  to  raise 
costs  and  make  firms  less  competitive, 
particularly  if  competitors  are  from  nations  with 
fewer  regulations.  This  may  be  true  if  everything 
stays  the  same  except  that  expensive  pollution- 
control  equipment  is  added. 

But  everything  will  not  stay  the  same.  Properly 
constructed  regulatory  standards,  which  aim  at 
outcomes  and  not  methods,  will  encourage 
companies  to  re-engineer  their  technology.  The 
result  in  many  cases  is  a  process  that  not  only 
pollutes  less  but  lowers  costs  or  improves  quality. 

In  addition  to  the  costs  associated  with 
MISA  regulations,  the  pulp  and  paper 
industry  will  also  have  to  invest  capital, 
or  incur  higher  operating  costs,  in  Ontaho 
to  accommodate  greater  levels  of  timber 
management  and  regeneration, 
increasing  post-consumer  waste  fibre 
content  requirements  for  newsprint  and 
emerging  competition  from  off-shore 
producers  as  trade  barriers  fall.  Any  one 
of  these  issues  by  themselves  might  not 
have  undue  economic  consequences  for 
the  industry  however,  taken  together, 
they  present  the  Ontario  and  Canadian 
pulp  and  paper  industry  with  a  challenge. 
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1.0  INTRODUCTION 


Twenty  seven  Ontario  pulp  and  paper  mills  which  discharge  effluent  directly  to 
Ontario  wafe/ways  are  subject  to  Municipal-Industrial  Strategy  for  Abatement 
(MISA)  regulations.  Economic  and  financial  implications  of  potential  water 
pollution  abatement  programs  at  these  mills  are  to  be  assessed  in  this  report. 
This  Economic  Assessment  Report  is  intended  to  serve  as  a  reference 
document  of  factual  information  as  well  as  analytical  results  that  can  be  used 
to  evaluate  proposed  regulatory  requirements  for  Ontario  pulp  and  paper  mills. 
The  contaminants  for  which  reductions  are  estimated  in  the  report  and  the 
loading  levels  to  which  these  contaminants  may  be  reduced  reflect  technical 
possibilities  rather  than  proposed  or  recommended  effluent  limits. 


1.1       The  MISA  Program 

The  MISA  program  was  announced  in  a 
White  Paper  issued  in  June  1986  and 
entitled  Municipal-Industrial  Strategy 
for  Abatement.  The  Program  is 
intended  to  achieve  the  "virtual 
elimination  of  toxic  contaminants  in 
municipal  and  industhal  discharges  into 
(Ontario's)  waterways".  Regulations 
have  been  promulgated  that  required 
intensive  monitoring  of  industrial  waste- 
water discharges.  Further  regulations 
are  now  being  developed  which  will 
specify  discharge  limits  for  a  wide  range 
of  contaminants.  These  limits  are  to  be 
determ  ined  according  to  the  "Best 
Available  Technology,  Economically 
Achievable"  (BATEA)  to  each  industrial 
sector. 


detail  the  costs  of  the  MISA  monitoring 
regulations  and  their  economic 
implications  for  direct  dischargers  to 
surface  waters  of  the  province. 

The  analyses  in  this  report  follow 
principles  and  guidelines  set  out  in  the 
report,  Economic  Information  Needs 
and  Assessments  for  Development  of 
MISA  Monitoring  and  Abatement 
Requirements  (Ontario.  Ministry  of  the 
Environment,  March  1987)  and  Chapter 
6  of  the  MISA  Issues  Resolution 
Committee  Reports  (June  1 990). 
Specific  procedures,  methodologies, 
assumptions  and  data  utilized  in  these 
analyses  have  been  developed  by  the 
Economic  Assessment  (EA) 
Subcommittee  of  the  Pulp  and  Paper 
Joint  Technical  Committee. 


Estimates  of  the  costs  of  the  MISA 
monitoring  requirements  and  their 
implications  for  the  27  Ontario  Pulp  and 
Paper  Mills  which  are  classified  as  direct 
dischargers  are  presented  in  one  of  a 
series  of  reports  by  the  Ontario  Ministry 
of  the  Environment  (August  1989)  which 


1.2      Objectives  of  This  Report 

The  primary  objectives  of  the  economic 
assessment  of  potential  pollution 
abatement  options  are: 
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1)  to  evaluate  the  cost  effectiveness 
of  potential  wastewater  treatment 
and  abatement  program  options; 

2)  to  show  the  incremental  costs  of 
successively  higher  levels  of 
contaminant  removal  (lower  levels 
of  pollutant  loadings  in 
wastewaters);  and, 

3)  to  assess  the  potential  financial 
and  economic  consequences  of 
costs  associated  with  potential 
abatement  program  options  that 
are  cost  effective  plus  other  MISA- 
related  costs  that  may  be  incurred 
by  regulated  plants. 

The  estimates  and  the  results  presented 
in  this  report  do  not,  at  this  time,  specify 
or  imply  what  the  effluent  limits 
requirements  for  this  sector  are  or  will 
be.  The  present  report  is  intended  to 
serve  as  a  reference  document  of  factual 
information  about  the  industry  as  well  as 
analytical  results  that  can  be  used  in  the 
development  of  a  limits  regulation  for 
pulp  and  paper  mills. 


1.2      Structure  of  the  Report 


This  report  is  divided  into  eight  chapters. 
Chapter  2  presents  the  analytical 
procedures  and  issues  explored  in  the 
report.  Chapter  3  reviews  the  structure 
of  the  Canadian  and  Ontario  pulp  and 
paper  industry,  examining  the  history, 
market  structure  and  forecasts  for  the 
primary  products  of  the  industry. 
Chapter  4  analyzes  Best  Available 
Technology  (BAT)  Options  for  cost- 
effectiveness.  Chapter  5  examines  the 
ability  of  the  industry  to  pass  through 
cost  increases  as  price  increases  to  their 
customers.  Chapter  6  is  a  financial 
assessment  of  firms  incurring  the  cost  of 
specific  BATs.  Chapter  7  examines  how 
potential  MISA-related  regulatory  costs 
could  influence  the  competitive 
circumstances  facing  Ontario  pulp  and 
paper  mills.  Chapter  8  is  a  summary  of 
findings  and  Chapter  9  lists  references 
used  to  write  this  report. 
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2.0  ANALYTICAL  PROCEDURES  AND  ISSUES 


Derivation  of  "abatement  cost  functions"  ttiat  compare  the  technologies  and 
costs  of  achieving  different  degrees  of  contaminant  reductions  at  each  plant  is 
the  key  tool  for  the  analyses  presented  in  this  report.  Input  data  and 
information  used  in  developing  cost  functions  were  obtained  from  technical 
consultants  and  Ministry  staff.   The  cost-effectiveness  of  different  abatement 
technology  combinations  was  compared  by  calculating  the  average  and 
marginal  costs  per  unit  pollutant  reduced.   Representative  abatement 
scenarios  over  all  mills  were  defined  in  order  to  assess  the  implications  of 
regulatory  costs  on  company  financial  performance  as  well  as  on  production 
costs.  Effects  on  sector  and  firm-level  competitiveness  are  also  analyzed  in 
this  report 


2.1  BAT  Options,  Abatement  Cost 
Functions  and  Cost- 
Effectiveness 

An  abatement  technology  can  be  any 
device  or  system  that  will  reduce 
pollutant  concentrations  or  loadings, 
including  best  management  practices, 
production  process  changes,  input 
substitutions  or  flow  reduction 
technologies. 

In  the  MISA  White  paper,  "Best  Available 
Technology"  refers  to  one  or  a 
combination  of  specific  abatement 
technologies  that  may  be  installed  in  an 
existing  plant.  However,  in  most 
Industrial  plants,  there  are  a  wide  range 
of  technologies  that  can  be  combined  to 
achieve  different  levels  or  degrees  of 
contaminant  removal.  While  the  costs  of 
implementing  a  technology  can  be  based 
on  certain  standard  features  in  an 
operation,  mills  vary  in  their  site  specific 
characteristics.  Each  mill  will  be  different 
in  terms  of  vintage,  product  mix,  pulp 
making  and  paper  making  processes, 
capacity  levels,  and  the  mix  of  wood 
species  used.     These  factors  have  a 


bearing  on  the  choice  of  pollution  control 
technologies  to  achieve  reductions  in 
water-borne  pollutants. 

An  analysis  of  any  industry  must  define 
a  timeframe  in  order  to  present 
consistent  and  comparable  data  and 
assessments.  Data  on  mill  configuration, 
production  and  employment  are 
representative  of  conditions  prevailing 
through  the  end  of  the  MISA  monitoring 
period,  e.g..  January  1991.  Specific 
developments  occurring  in  the 
industry  since  that  time  may  not  be 
reflected  in  the  subsequent  analyses. 

The  draft  MISA  Issues  Resolution 
Committee  Report  defines  a  "Best 
Available  Technology  Option"  (BAT 
Option)  as  a  set  of  one  or  more 
technologies  or  "technology  trains"  that 
can  be  applied  to  each  mill  to  achieve  a 
goal  or  set  of  objectives  or  constraints. 

A  range  of  BAT  Options  are  to  be 
defined  for  each  regulated  sector  and  the 
associated  costs  and  contaminant 
removals  associated  at  each  plant  are  to 
be  estimated. 
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Cost  estimates  and  associated 
contaminant  removals  associated  with 
each  BAT  Option  are  used  to  devise 
Abatement  Cost  Functions,  the  primary 
analytical  tool  used  in  the  economic 
analyses  to  follow.  Abatement  cost 
functions  show  the  costs  of  different 
technology  combinations  that  can  be 
applied  to  a  given  plant  associated  with 
successively  higher  levels  of  contaminant 
reduction  (or  lower  levels  of  final  loadings 
in  the  effluent).  Where  more  than  one 
combination  of  technologies  will  achieve 
the  same  level  of  contaminant  removal  at 
different  costs,  the  least  cost 
combination  of  technologies  is  used  in 
the  derivation  of  the  cost  functions. 
Determination  of  least-cost  technology 
combinations  or  BAT  options  is  a 
necessary  prerequisite  to  any  financial 
assessment  of  abatement  costs  on  the 
regulated  plants,  firms  or  industry. 

After  technically  "achievable",  least-cost 
levels  of  abatement  at  each  plant  are 
identified,  the  next  step  is  to  ascertain 
those  technically  feasible  technology 
trains  that  are  most  cost-effective 
according  to  the  average  cost  per  unit  of 
pollutant  removed. 

Cost-Effectiveness  analysis  is  a 
comparative  economic  tool  used  to 
assess  different  technical  options  to 
determine  which  is  better.  Alternative 
courses  of  action  are  contrasted  in  terms 
of  thei  r  costs  and  effectiveness  in 
attaining  a  specific  objective  (Weinslien, 
1984).  The  objective  in  this  analysis  is 
the  lowest  cost  per  tonne  of  pollutant 
removed. 

The  lower  the  cost  per  kilogram  of 
pollutant  removed,  the  more  cost- 
effective  the  option. 
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A  more  sensitive  measure  of  cost- 
effectiveness  is  the  average  incremental 
cost  for  each  additional  unit  of  pollutant 
removed  in  achieving  successively  higher 
levels  of  contaminant  reduction  in  the 
effluent.  The  lower  the  ratio  of  average 
incremental  cost  per  incremental  unit  of 
pollutant  removed,  the  more  cost- 
effective  the  technology  train  or  BAT 
Option. 

These  two  measures  of  cost- 
effectiveness  require  estimates  of  the 
loadings  (mass)  of  one  or  more 
pollutants  removed  in  the  denominator  of 
the  ratio.  Differences  of  opinion  exist 
regarding  the  suitability  of  aggregating 
different  pollutants  in  order  to  compute 
the  cost  per  unit  of  pollutant  removed. 
These  concerns  will  be  discussed  in 
Chapter  4. 

Aggregate  abatement  cost  functions 

can  also  be  derived  for  each  firm  which 
operates  more  than  one  plant,  for  each 
category  or  the  sector  as  a  whole.  Cost 
function  tables  or  graphs  show  the  total 
or  incremental  costs  of  specific  degrees 
of  contaminant  removal  for  each  plant  in 
the  sector,  up  to  the  maximum 
technically  achievable  level  of  abatement 
for  the  contaminant  of  concern. 

2.2      Analytlcai  Steps 

The  economic  analyses  presented  in  this 
report  follow  a  standard  work  plan  which 
is  employed  in  all  economic  assessments 
of  MISA  regulated  industrial  sectors.  The 
work  plan  consists  of  the  following  eight 
steps: 

1 .         Define  BAT  Options  and  postulate 
technology  combinations  at  each 
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mill  that  will  achieve  the  BAT 
Option. 

Compute  cost-effectiveness 
measures  of  each  BAT  Option  at 
each  mill  and  each  category  for 
one  or  more  types  of  pollutant 
removed  with  estimates  of  the 
program  costs.  In  particular, 
generate  cost  functions  that  show 
the  costs  of  increasingly  stringent 
levels  of  pollution  reduction  and 
that  identify  where  large  cost 
increases  yield  little  additional 
reductions  in  pollution  loadings. 

For  each  BAT  Option,  determine 
the  distribution  of  costs  and 
contaminant  reductions  among 
plants  and  firms. 

Analyze  the  ability  of  the  industry 
and  its  constituent  firms  to  pass 
on  potential  regulatory  costs  as 
increased  product  prices  or  to 
reduce  input  expenses  in  order  to 
offset  abatement  costs. 

Assuming  that  no  costs  can  be 
passed  on  as  higher  prices, 
evaluate  the  effects  of  estimated 
MISA-related  costs  on  the  past 
and  future  financial  position  of  the 
aggregate  sector,  firms  in  the 
sector  and  individual  plants  or 
production  units,  to  the  extent  that 
data  are  available. 

Analyze  effects  on  the  competitive 
position  of  the  regulated  Ontario 
sector  and  its  constituent  firms  as 
a  result  of  the  estimated  potential 
regulatory-induced  costs. 


7.  Where  relevant,  show  the 
implications  for  small  businesses 
that  may  be  subject  to  the 
regulatory  requirements.^ 

8.  Address  the  issues  peculiar  to 
each  industrial  sector  as  identified 
by  the  JTC  or  its  subcommittees. 


As    specified    in    the 
Resolution    Committee 


MISA    Issues 


Reports  (June 
1 990) ,  financial  assessments  of  the 
implications  of  potential  regulatory- 
induced  costs  will  be  carried  out  at  the 
level  of  the  sector,  the  firm  and  the  plant, 
where  data  are  made  available. 
Published  financial  and  other  relevant 
types  of  data  are  available  from  Statistics 
Canada  and  from  the  financial  reports  of 
some  firms. 

Moreover,  as  specified  in  the  MISA 
Issues  Resolution  Committee  Report 
(June  1990,  p.  98)  "Costs  of  present 
environmental  regulatory  initiatives  and 
mandated  requirements  other  than  the 
proposed  MISA  regulations  should  be 
considered  in  assessments  to  the  extent 
possible,  recognizing  limitations  in  capital 
availability". 

Industry  representatives  suggested  that 
present  and  potential  environmental 
protection  expenses  incurred  in  other 
provinces  or  countries  by  firms  operating 
in  Ontario  be  included  in  the  present 
MISA-related  assessments.  They  noted 
that  a  company  has  a  finite  total  budget 
with  which  to  respond  to  regulatory 
requirements  in  all  of  the  jurisdictions  in 
which  it  operates  and  this  fact  should  be 
acknowledged  explicitly  in  the  analyses. 

While  Ontario  has  no  control  or 
responsibility  with  respect  to  regulatory 
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requirements  in  other  jurisdictions  or  the 
corporate  responses  to  these 
requirements,  it  is  recognized  that  firms 
have  finite  resources  with  which  to 
implement  environmental  protection 
requirements,  as  well  as,  carry  out  other 
desirable  business  activities.  In  order  to 
show  the  implications  of  the  potential 
MISA-related  costs  under  a  wide  variety 
of  economic  conditions,  assessments 
were  carried  out  which  incorporated 
estimates  of  costs  that  some  firms 
claimed  would  be  incurred  to  meet 
environmental  requirements  in  other 
Canadian  jurisdictions.  Furthermore, 
because  both  firms  and  government  face 
increasingly  scarce  resources,  the 
assessment  of  cost-effectiveness  and  the 
efficiency  of  abatement  options  will 
receive  careful  attention. 


which  BAT  options  or  levels  of 
contaminant  removal  are  most  cost- 
effective  and  which  levels,  of  abatement 
push  changes  in  costs  far  above 
changes  in  pollutant  removal.  The 
analyses  presented  in  this  report  will 
show,  as  clearly  as  possible,  the  likely 
consequences  of  potential  MISA-related 
compliance  costs  that  will  be  helpful  in 
forming  judgements  and  making  informed 
choices.  However,  results  of  economic 
and  financial  assessments  presented 
here  are  not  likely  to  reveal  an 
unambiguous,  unique  or  widely  accepted 
choice  from  among  the  potential 
representative  abatement  scenarios. 


Industry  representatives  also  asked  that 
costs  associated  with  other  present  and 
potential  regulatory  requirements  initiated 
by  the  Ontario  government  (i.e.  pay 
equity,  payroll  tax  increases,  etc.)  also  be 
included  explicitly  in  the  present 
assessments.  The  IRC  Report  stales, 
"Economic  assessments  of  the  MISA 
program  should  not  include  non- 
environmental  regulatory  costs"(p.  99).  It 
was  agreed  that  only  costs  associated 
with  environmental  regulatory 
instruments  (ie.  control  orders, 
certificates  of  approval,  etc.)  that  would 
be  in  force  from  the  start  of  the  MISA 
monitoring  program  until  2  years  after 
promulgation  of  the  MISA  limits 
regulation  for  the  sector  in  question, 
wou  Id  be  included  in  the  present 
analyses. 

The  results  of  the  cost-effectiveness 
analyses  will  show,  given  available  BAT 
Option    cost    and    removal    estimates, 
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Endnotes  to  Chapter  2 

'■         A  small  business  is  defined  as  having  100  or  less  employees  and/or  gross  annual 
revenues  of  $1  million  or  less. 


.  7  .  Analytical  Procedures 


3.0  STRUCTURE  OF  THE  ONTARIO  PULP  AND  PAPER 
INDUSTRY 


The  pulp  and  paper  industry  in  Ontario  and  Canada  has  a  long  history  of 
durability  under  varied  economic  circumstances.  Ontario  is  home  to  37  mills, 
of  which  27  discharge  directly  into  provincial  surface  waters  and  are  subject  to 
MISA  regulations.   The  pulp  and  paper  industry  is  the  fifth  leading 
manufacturing  industry  employer  in  Ontario,  behind  motor  vehicle  parts,  motor 
vehicles,  primary  steel  and  electronic  equipment.    Newsprint  and  market  pulp 
for  export  are  the  primary  products  of  Ontario  mills  in  terms  of  quantities 
produced.   Other,  higher  value-added  paper  products  constitute  about  28%  of 
total  production.   Thh  primary  market  for  Ontario  newsprint  and  market  pulp  is 
the  U.S.  while  the  majority  of  other  paper  products  are  shipped  to  domestic 
consumers.  Some  experts  predict  a  strong  recovery  for  the  pufp  and  paper 
industry  when  the  economy  recovers  to  the  historical  growth  rates  experienced 
by  the  industry  between  1982  and  1987.  Others  believe  that  the  newspaper 
publishing  industry  is  permanently  contracting  and  future  growth  in  demand 
and  prices  will  be  constrained  as  a  result. 


3.1       Industry     Overview     and 
Importance 

The  importance  of  the  pulp  and  paper 
industry  in  Ontario  and  Canada  and  the 
product  markets  they  serve  are  reviewed 
in  this  Chapter.  This  review  will  include 
an  assessment  of  the  importance  of  the 
industry  to  the  national  and  provincial 
economies,  identification  of  key  product 
markets  and  an  examination  of  historical 
trends  and  the  future  outlook  for  these 
markets. 

The  pulp  and  paper  industry  In  Canada 
consisted  of  144  mills  during  1990. 
Ontario  is  home  to  37  mills,  of  which  27 
discharge  directly  into  provincial  surface 
waters  and  are  subject  to  MISA 
regulations  (CPPA  Reference  Tables, 
1990). 


Ontario's  pulp  and  paper  industry  has 
played  a  major  part  in  the  economic 
development  of  Ontario.  At  the  turn  of 
the  century,  enormous  supplies  of  high 
quality  fibre,  low  cost  energy  and  tariff- 
free  access  to  major  newspaper 
publishers  fostered  the  development  of 
newsprint  mills  as  the  dominant  focus  of 
the  industry. 

Growth  of  kraft  pulp  as  an  important 
furnish  ingredient  for  paper  production 
during  the  1950s  and  1960s  led  to  a 
second  round  of  expansion  as  Ontario 
entered  the  market  bleached  kraft  pulp 
business.  Further  paper  machine 
integration  and  additional  expansions 
over  the  past  30  years  have  placed 
Ontario  in  its  current  capacity  position. 

Table  3. 1  summarizes  production 
capacity  and  other  information  for  each 
of    the    27    Ontario    pulp    and    paper 
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TABLE  3.1 
27  Direct  Discharge  Pulp  and  Paper  Producers 
Final  Products,  and  Employment,  1990' 


Company 

Product 

Integrated** 

Production 
tonnes/year 

Employees 

Boise  Cascade,  Fort  Frances 

Market  Pulp/  Groundwood 
specialty 

Y 

219,000 
281.000 

1,000 

CPFP,  Dryden 

Market  Pulp/ 
Fine  Papers 

Y 

131,000 
292,000 

1,030 

CPFP.  Thunder  Bay 

Market  Pulp/ 
Newsprint 

Y 

467,000 
450,000 

2.033 

Domtar,  Cornwall 

Specialty  Papers/ 
Board 

Y 

219,000 
73,000 

1,450 

Domtar,  Red  Rock 

Linerboard 
Newsprint 

Y 

230.000 
65,000 

650 

E.B.  Eddy,  Espanola 

Market  Pulp 
Fine  Papers 

Y 

344,000 
57.000 

919 

James  River  Marathon 

Market  Pulp 

N 

155,000 

400 

K-C,  Terrace  Bay 

Market  Pulp 

N 

405.000 

730 

Malette,  Smooth  Rock  Falls 

Market  Pulp 

N 

103.000 

300 

Spruce  Falls,  Kapuskasing 

Newsprint 

Y 

348,000 

919 

Que.  &  Ont,  Thorold 

Newsprint 

Y 

310.000 

1.150 

Boise  Cascade,  Kenora 

Newsprint 

Y 

289.000 

850 

A-P,  Iroqouis  Falls 

Newsprint 

Y 

289.000 

824 

A-P,  Thunder  Bay  Div. 

Newsprint 

Y 

1 60,000 

325 

A-P,  Fort  William  Div. 

Newspnnt 

Y 

131,000 

300 

St  Marys  Paper.  Sautt  Ste 

Groundwood  Speciaitias 

Y 

250,000 

520 

A-P  Provincial  Div. 

Fine  Papers 

Y 

137,000 

802 

Noranda,  Thorold 

Fine  Papers 

Y 

126,000 

540 

E.B.  Eddy,  Ottawa 

Fine  Papers 

N 

58,200 

600 

Domtar,  St.  Catherines 

Fine  Papers 

N 

52.200 

300 

K-C,  Huntsville 

Tissue 

N 

36,000 

250 

K-C,  St.  Catharines 

Tissue 

N 

35,000 

200 

Sonoco,  Trenton 

Boxboard 

N 

1 07.000 

300 

Beaverwood,  Thorold 

Boxboard 

N 

80.000 

130 

Strathcona,  Napanee 

Boxboard 

N 

59,000 

200 

Domtar,  Trenton 

Corrugating  Medium 

Y 

1 1 3,000 

140 

Mac.  Bloedel,  Sturgeon  Falls 

Corrugating  Medium 

Y 

87,000 

420 

TOTAL 

4,548.400 

17^82 

'Producton  dunng  monitonng  phase  of  MISA.   Note  table  does  not  rettect  ctosures  since  then. 
"Integrated  =  Manufacturer  and  consumer  of  ovm  pulp 
Non-Integrated  =  Manufacturer  of  Pulp  or  Paper  only 
Sources:  Expert  Committee  Report  on  Non-Kraft  Mills  in  Ontario.  1990 

McCubbin  Consultants  Inc,  September  1991 

1990  Lockwood-Posts  Directory  of  the  Pulp,  Paper  and  Allied  Trades 
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Figure  3.1 

Ownership  of  Ontario  Pulp  and  Paper  Industry 

(Percent  -  Pulp  Capacity) 


Canada 
71 .5% 


Finland 
0.8% 


United  States 
27.7% 


Source:  Great  Lakes  Forestry  Centre,  1989 


producers  which  discharge  effluent 
directly  into  Ontario  receiving  waters. 
Mills  are  grouped  by  product  and,  as  can 
be  seen,  produce  outputs  that  represent 
at  least  8  different  product  markets. 
During  1989,  approximately  19,500 
people  were  employed  full  time  at  all 
plants  operating  in  Ontario  where  they 
produced  8.7  million  tonnes  of  pulp  and 
paper  products  (OPPA  Reference  Tables, 
1990).  During  1990,  the  27  mills  subject 
to  MISA  requirements  produced  about  5 
million  tonnes  of  saleable  pulp  and  paper 
products  while  employing  over  17,000 
people  in  the  province  (Table  3.1). 

In  terms  of  employment,  the  pulp  and 
paper  industry  is  the  fifth  leading 
manufacturing  industry  in  Ontario,  behind 
motor  vehicle  parts,  motor  vehicles, 
primary  steel  and  electronic  equipment 
(Statistics  Canada,  Manufacturing 
Industries  Of  Canada,  Ontario:  31-203). 
When     timber     harvesting     and 


management  jobs  are  included,  the  pulp 
and  paper  industry  directly  employs 
approximately  75,000  people  in  Ontario, 
according  to  figures  compiled  by  the 
Ontario  Forest  Industries  Association 
(OFIA)  (Toronto  Star,  October  26,  1991, 
p.  CI). 

As  shown  in  Figure  3. 1 ,  Canadian 
companies  own  72%  of  Ontario's  pulp 
and  paper  mills  while  American 
companies  own  another  28%.  A  Finnish 
firm  owns  a  share  of  one  mill,  St.  Marys 
Paper  Inc. 

Historically,  pulp  and  paper  manufacture 
has  been  one  of  the  most  durable 
industrial  activities  in  the  province.  Some 
mills  have  been  operating  continuously 
for  over  90  years  although  the  machinery 
and  equipment  in  them  have  been 
replaced  and  improved.  Mills  continued 
to  operate  through  the  depression  of  the 
1930s  and  the  recession  of  the  early 
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1980s.  Even  though  some  of  the  firms 
that  owned  the  mills  have  been  forced 
into  bankruptcy  and  even  dissolution, 
mills  were  invariably  sold  to  new  owners 
and  kept  operating.  These  transactions 
have  often  been  accompanied  by  major 
capital  improvements  and  expansions. 

Between  1970  and  1991,  only  one  entire 
Ontario  mill  operation,  the  Canadian 
International  Paper  facility  in  Hawkesbury 
on  the  Ottawa  River,  was  closed 
permanently.  This  decision  was  the 
result  of  several  factors  including 
antiquated  and  obsolete  equipment, 
declining  demand  for  the  plant's  highly 
specialized  product  (i.e.  dissolving 
sulphite  pulp  to  make  cellophane)  and 
persistent  financial  losses.  The  plant 
also  faced  large  expenditures  to  comply 
with  long  standing  environmental 
requirements. 

In  June  1991.  as  a  result  of  the  current 
economic  environment,  Abitibi-Price  Inc. 
closed  a  400-employee,  170,000-tonnes 
per  year,  sulphite  newsprint  mill  in 
Thunder  Bay  (Thunder  Bay  Division)  for 
at  least  two  years  (The  Globe  and  Mail, 
June  1,  1991,  p.  B16).  In  October  of 
1992,  Abitibi-Price  announced  that  the 
mill  would  not  re-open. 

Also  in  June  of  1991,  Kimberly-Clark,  the 
majority  owner  of  Spruce  Falls  Power 
and  Paper  Co.  in  Kapuskasing, 
announced  plans  to  downsize  operations 
at  that  mill  which  would  have  resulted  in 
the  layoff  of  1,200  of  its  1,450 
employees.  However,  in  August  of  1991. 
a  deal  was  struck  to  transfer  the  mill  to  a 
partnership  of  the  Spruce  Falls  mill 
employees  and  Tembec  Inc.,  a  Montreal- 
based  pulp  and  paper  company.  Central 
to  the  deal  was  the     purchase  of  the 


Smoky  Falls  Hydroelectric  station  by 
Ontario  Hydro  for  $140  million.  The 
Government  of  Ontario  sanctioned  the 
purchase  and  guaranteed  part  of  the 
financing. 

The  new  owners  of  the  Kapuskasing  mill 
plan  capital  improvements  and  product 
line  revisions  which  could  reduce  the 
workforce  by  600  in  1992  and  by  an 
additional  130  jobs  by  1994  (The  Globe 
and  Mail.  August  15,  1991,  p.  B1). 

During  1991.  three  other  mill  closures 
were  announced  in  Quebec  (Port  Cartier, 
Matane  and  Jonquiere)  and  one  in  New 
Brunswick  (Atholville).  The  closing  of 
these  four  mills  represent  a  decrease  in 
pulp  capacity  of  about  445,000  tonnes. 

A  pulp  and  paper  mill  consists  of  two 
major  asset  categories:  the 
processing/manufacturing  plant  and  the 
"wood  limits"  (ie.  the  rights  to  harvest 
timber  from  specified  tracts  of  forest  near 
the  mill).  The  wood  limits  are  often  the 
most  valuable  of  the  two.  Throughout 
eastern  Canada,  virtually  all  available 
wood  limits  are  allocated  to  existing  mills 
and  their  owners.  Consequently,  a  firm 
cannot  easily  move  to  another  province 
unless  it  can  purchase  new  wood 
harvesting  rights  or  a  mill  that  already 
has  timber  rights  appended  to  it. 
Historically,  when  a  company  has  faced 
financial  difficulty,  invariably  someone 
has  been  willing  to  buy  the  mill  with  its 
associated  timber  rights.  Nevertheless, 
transactions  can  be  difficult  in  the 
transitional  period  for  Mill  employees  and 
their  communities.  For  instance,  workers 
have  lost  all  of  their  accrued  benefits  as 
a  result  of  the  sale  of  the  mill. 
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Prospects  for  continuing  the  pattern  of 
durability  exhibited  by  this  Industry  are 
uncertain  given  recent  changes  in  key 
structural  and  institutional  features  of  the 
industry  and  its  markets.  For  example. 
the  Canada-US  Free  Trade  Agreement  is 
subjecting  Ontario  mills  to  greater 
competition,  especially  paper  product 
producers.  Furthermore,  technical 
advances  that  permit  new  types  of  wood 
and  fibre  to  be  processed  In  locations 
where  trees  can  regenerate  and  grow 
faster  than  in  Ontario  are  fostering  the 
growth  of  formidable  competitors. 


For  example,  during  the  past  decade 
new  investment  and  capacity  growth  has 


been  located  in  the  Southern  U.S. 
primarily  because  of  the  development  of 
processing  technologies  that  can  utilize 
local  wood  species  in  the  Southern  U.S. 
Lower  costs  for  freight,  labour  and  wood 
have  also  contributed  to  this  trend. 
Consequently,  technological  advances  in 
the  production  of  alternate  wood  species 
has  reduced  the  probability  that  the 
strategic  value  of  wood  alone  would  be 
enough  to  attract  new  investors. 

Finally,  the  growth  of  recycling  activities 
in  Ontario  and  in  the  markets  which 
Ontario  mills  serve  are  changing  the 
demand  and  marketing  patterns  facing 
Ontario  paper  producers. 


Table  3.2 


Northern  Ontario 

Community  Dependence  on 

Pulp  and  Paper  Industry 

Companies  Subject  to  MISA  Regulations 

Community 

Est 

Approx  % 

(District) 

Labour 

Company 

Lab  Force               Companies 

Forca 

Job* 

Affected 

ANected 

NORTH  WEST 

Red  Rock 

1,650 

650 

39 

Domtar 

Terrace  Bay 

2,350 

730 

31 

Kimberty-Clark 

Dry  den 

.     3,400 

1,030 

30 

C.P.  Forest  Products 

Marathon 

1,900 

400 

21 

James  Riv-Marathon 

Fort  Frances 

3,100 

1.000 

32 

Boise  Cascade 

Kenora 

S.600 

850 

15 

Boise  Cascade 

Thunder  Bay 

50,300 

3,000 

6 

Abitibi;  C.P.  Forest; 
Provinaal  Paper 

PAPER  COMMUNmES 

68,200 

7,660 

11 

TOTAL  N.W, 

117.000 

7 

NORTH  EAST 

Espanola 

!ZJ090 

919 

35 

E  BEddy 

Iroquois  Falls 

2,700 

S24 

31 

Abitibi-Price 

Kapuskasing 

4.980 

919 

19 

Spmce  Falls 

Smooth  Rock 

940 

300 

32 

Malette 

Sturgeon  Falls 

2.960 

420 

14 

MacMillan-Bloedel 

Sault  Ste.  Mane 

36,140 

520 

2 

St.  Marys  Paper 

PAPER  COMMUNITIES 

50.380 

3,902 

8 

TOTAL  N.E. 

255,000 

3 

Source:  Ministry  of  Natural  Resources  (1991), 

Ministry  of  Treasury  and  Economics  (1992) 
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Although  the  pulp  and  paper  industry  has 
long  utilized  varying  amounts  of  waste 
paper  along  with  virgin  fibre,  mills  and 
pulping  processes  in  Canada  and  Ontario 
are  oriented  toward  primary  fibre. 
Secondary  fibre  or  paper  stock  has 
accounted  for  about  20%  of  total  annual 
pulp  furnish  for  making  paper  in  Canada. 
Moreover,  secondary  fibre  is  directed 
primarily  to  lower  grades  of  paper  such 
as  box  board,  filler,  wall  board  and 
corrugating  medium.  Only  18  percent  of 
the  newsprint  produced  in  Ontario 
contains  post-consumer  waste  paper. 

Over  the  past  several  years,  declining 
solid  waste  disposal  capacity  and 
growing  environmental  awareness  have 
motivated  North  American,  and  especially 
U.S.,  municipalities  to  pressure 
newspaper  publishers  to  use  newsprint 
with  a  high  proportion  of  secondary  fibre 
content.  Publishers,  in  turn,  demand 
newsprint  containing  recycled  fibre. 
Canadian  newsprint  producers  who  are 
located  and  technically  structured  to 
harvest  virgin  fibre  and  forest  residues 
are  evaluating  ways  and  means  of 
producing  newsprint  with  a  greater 
content  of  post-consumer  waste  paper. 

Industry  representatives  have  cautioned 
that,  because  of  these  developments, 
closed  facilities  in  Ontario  may  not  be 
reopened  as  readily  as  has  occurred  in 
the  past. 

Regional  Importance  of  Pulp  and 
Paper  Mills 

Approximately  15  of  the  pulp  and  paper 
mills  subject  to  MISA  requirements  are 
located  in  small  Northern  communities 
where  they  provide  the  major,  if  not  the 
only,      source      of     manufacturing 


employment  and  constitute  the  economic 
foundation  for  most  of  these  areas. 

The  year  1986  is  the  last  year  for  which 
Statistics  Canada  collected  data  on  the 
regional  activities  of  the  Paper  and  Allied 
industry  companies.  They  reported 
purchases  of  supplies  and  services  by 
pulp  and  paper  industries  in  Northern 
Ontario  of  $1.1  billion  (Statistics  Canada, 
Cat.31-209.  1986). 

Table  3.2  shows  mill  employment  relative 
to  the  estimated  labour  force  for  mills 
located  in  Northern  Ontario.  The  data 
indicate  that,  in  most  Northern  pulp  and 
paper  communities,  a  quarter  to  a  third  of 
the  labour  force  is  directly  employed  by 
the  industry. 

Even  in  larger  communities  such  as  Sault 
Ste  Marie  and  Thunder  Bay,  where 
employment  is  available  in  other 
manufacturing  and  service  sectors,  pulp 
and  paper  mill  payrolls  and  expenditures 
are  vital  to  the  economic  health  of  these 
communities.  There  are  four  mills 
located  in  the  Southern  Ontario  cities  of 
Thorold  and  St.  Catharines  where  many 
alternative  employment  opportunities 
exist.  Even  so,  these  mills  make  a 
substantial  contribution  to  the  local 
economies  in  terms  of  income  and 
expenditures. 

Markets  served  by  the  pulp  and  paper 
industry  may  be  apportioned  into  three 
broad  product  categories:  market  pulp, 
newsprint,  and  other  paper  and 
paperboard  products.  The  total  amounts 
for  wood  pulp  and  basic  paper  and  board 
produced  in  Canada,  Ontario,  Quebec 
and  British  Columbia  during  1990  are 
presented  in  Table  3.3.  Ontario 
produces  about  18  percent  of  the  pulp 
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and  25  percent  of  the  basic  paper  and 
board  manufactured  in  Canada. 

Ontario  plants  produce  market  pulp, 
newsprint,  groundwood  specialty  printing 
papers  and  some  packaging  board. 
Currently,  Ontario  mills  have  the  capacity 
to  produce  about  1 ,000,000  tonnes  per 
year  of  printing  and  writing  papers  and 
Ontario  paper  mills  devote  the  greatest 
proportion  of  production  among  all 
provinces  to  higher  value  papers  (Great 
Lakes  Forestry  Centre,  1987).  In  1990, 
Ontario  consumed  14%  of  the  fibre  in 
Canada  and  produced  28%  of  the  value 
of  shipments  (OFIA).  Figure  3.2  displays 
the  estimated  capacities  of  major 
products  for  the  27  Ontario  mills  subject 
to  MISA  requirements.  This  distribution 
is  similar  to  the  Ontario  industry  as  a 
whole,  in  that  newsprint  is  the  dominant 
product  with  market  pulp  a  close  second. 

The  next  section  of  this  report  looks  at 
Ontario's  role  in  the  market  pulp, 
newsprint  and  other  paper  and  board 
markets. 


paperboard  products  can  be 
manufactured,  including  newsprint,  fine 
papers,  wrapping  and  packaging  papers 
and  boxboard. 

Kraft  pulp  may  be  produced  by  an 
integrated  mill  where  the  pulp  slurry  is 
sent  directly  to  paper  machines  on  the 
site  where  newsprint,  fine  papers  or  other 
products  are  manufactured.  Any  pulp 
not  used  in  the  mill  may  be  sold  in  both 
domestic  and  international  markets. 

Non-integrated  kraft  pulp  mills  produce 
pulp  that  is  only  for  sale  to  other  mills 
which  make  paper.  Pulp  that  is  sold 
outside  of  the  mill  in  which  it  is  produced 
is  called  "market  pulp".  Market  pulp  has 
become  an  internationally  traded 
commodity  because  of  the  selective  uses 
of  various  grades  of  pulp  to  provide 
distinct  properties  for  selected  products. 
The  cost  of  this  ingredient  is  one  of  the 
key  factors  in  the  overall  cost  of 
manufacturing  paper  products. 


3.2      Market  Pulp 

Pulp  is  an  intermediate  product 
consisting  of  natural  or 
chemically  treated  wood  fibres 
in  a  slurry  which  is  used  to 
make  paper  products.  Pulps 
are  produced  from  wood  or 
other  cellulosic  raw  materials  by 
means  of  a  variety  of  different 
processes  using  various 
combinations  of  chemical, 
mechanical  and  thermal  inputs. 
One  of  the  most  demanded 
pulping  processes  produces 
sulphate  or  kraft  pulp  with  which 
all     types     of     paper     and 


Table  3.3 


Production  of  Wood  Pulp  and 

Basic  Paper  and  Board,  1990 

(000 's  of  tonnes) 

Wood  Pulp  % 

Basic  Papar 
and  Board 

% 

Canada 

22,836 

100 

16.526 

100 

Ontario 

4,188 

18 

4,088 

25 

Quebec 

7.217 

32 

6,964 

42 

British  Columbia 

6,799 

30 

2,994 

18 

Source:  Canadian  Pulp  and  Paper  Association- Reference  Tables, 

1990 
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Figure  3.2 


Ontario  Pulp,  Paper  and  Paperboard 

Production  Capacity  for  27  Mills 

Subject  to  MISA 


2,500 


2,000 


1.500 


1,000 


500 


Tonnes/year  000s 


Market 
Pulp 


Newsprint 


Fir>e 
Papers 


Tissue       Paperboard 


Source:  Table  3.1 


The  total  annual  capacity  for  producing 
chemical  paper  grade  pulps  in  Ontario  in 
1990.  according  to  the  Canadian  Pulp 
and  Paper  Association  (Canadian  Pulp 
and  Paper  Capacity  1991-1993),  is  2.8 
million  tonnes.  This  amount  represents 
approximately  21%  of  total  Canadian 
capacity.  The  total  capacity  for  market 
chemical  pulp  in  Ontario  was  1.8  million 
tonnes  (Canadian  Pulp  and  Paper 
Capacity  1991-1993).  As  shown  in  Table 
3.4,  the  9  kraft  mills  in  Ontario  shipped  a 
total  of  1.6  million  tonnes  of  market  pulp. 

The  proportion  of  market  pulp  to  total 
pulp  produced  depends,  in  part,  on  the 
price  for  market  pulp  relative  to  prices  of 
the  paper  products  made  by  the  firm  that 
produces  the  pulp.  If,  for  example,  an 
integrated  company  is  faced  with  a  "low" 
phce  for  market  pulp  relative  to  prices  for 
paper  products  it  can  produce,  the  firm 


will  have  an  incentive  to 
divert  more  pulp  to 
internal  paper  product 
output.  Conversely,  a 
high  price  for  market 
pulp  relative  to  prices  for 
manufactured  paper 
products  will  induce  firms 
to  offer  more  pulp  for 
sale  directly  (Bonsor, 
McCubbin  and  Sprague, 
1988). 


Ontaho  mills  produce 
primarily  Northern 
Bleached  Softwood  Kraft 
(NBSK)  pulp  which  is 
regarded  by  the  industry 
as  the  prem  ium 
strength/reinforcing 
grade  for  making  coated 
papers,  writing  papers 
and  tissue.  The  climate 
of  the  north  are  favourable  locales  for  the 
growth  of  slow-growing,  cold  weather 
wood  species  such  as  Jack  Pine,  Nonway 
Pine,  Black  and  White  Spruce,  and 
Balsam  Fir.  These  species  are  often 
harvested  at  an  age  of  70  to  100  years 
old  and  possess  wood  morphology 
characteristics  favourable  to  paper- 
making  including  slender,  thin-walled 
fibre  dimensions  and  a  low  fibre 
coarseness     ranking.  The     fibre 

characteristics  of  Northern  Bleached 
Softwood  Kraft  pulp  yield  papers  with 
excellent  strength,  formation  and  printing 
qualities. 

Because  a  large  proportion  of  the 
Canadian  pulp  and  paper  industry 
consists  of  integrated  mills,  and  because 
the  Canadian  market  is  small  relative  to 
the  U.S.  market,  domestic  demand  for 
market  pulp  is  not  large.   Consequently, 
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Table  3.4 


Shipments  of  Ontario's 

Products 

Canada  U.S. 

other 

Total 

MARKET  PULP 

1980  -  000s  tonnes 
1989 -000s  tonnes 

341 
439 

948 
1.063 

115 
105 

1,404 
1,607 

1 980  -  % 
1989  -  % 

24 
27 

68 
66 

8 

7 

100 
100 

NEWSPRINT 

1980  -  000s  tonnes 
1989  -  000s  tonnes 

161 
192 

1,589 
1,659 

9 

13 

1,759 
1,864 

1980-% 
1 989  -  % 

9 

10 

90 
89 

1 
1 

100 
100 

OTHER  PAPER  AND  PAPER  BOARD 

1980  -  000s  tonnes             1,326      376 
1 989  -  000s  tonnes             1 ,598      774 

38 
19 

1.760 
2,391 

1980-% 
1 989  -  % 

75 
67 

22 
32 

3 
1 

100 
100 

Source:  Forestry  Canada 

1990 

87%  of  Canadian  market  pulp  production 
is  sold  to  export  markets,  mainly  in  the 
U.S.  (CPPA  Reference  Tables,  1990). 

Data  in  Table  3.5  show  that,  of  the  total 
6.3  million  tonnes  of  kraft  pulp  exported 
by  Canadian  firms  in  1990,  50%  went  to 
the  United  States.  Europe  receives  26%, 
Japan  11%.  the  U.K.  3%  and  the  rest  of 
the  world  10%. 

The  United  States  and  Britain  charge  no 
tariffs  on  Canadian  wood  pulp  but 
European  Economic  Community 
members  allow  pulp  imports  duty  free  up 
to  a  maximum  tonnage.  Quantities  of 
pulp  imported  in  excess  of  this  amount 
are  subject  to  tariffs. 


Similar  to  the  national  industry, 
Ontario  shipped  two-thirds  of  Its 
market  pulp  production  to  the 
United  States  in  1989,  with  less 
than  1 0%  shipped  to  other 
export  markets  (Table  3.4). 
With  U.S.  consumption  of  wood 
pulp  totalling  57  million  tonnes 
in  1989,  (CPPA  Reference 
Tables,  1990)  Ontario  meets 
only  2%  of  total  U.S. 
consumption. 

Total  world  capacity  for 
Northern  Bleached  Softwood 
Kraft  pulp  is  approximately  15.5 
million  tonnes  produced  by 
about  75  mills.  Proportioned 
among  the  three  primary 
producing  regions.  North 
America  produces  57%  of  world 
capacity,  Nordic  Group  (Finland, 
Sweden  and  Norway)  28%  and 
Europe  (Austria, 
Czechoslovakia  and  the  Soviet 
Union)  15%.  The  9  Ontario  mills 
possess  approximately  8%  of  total  NBSK 
pulp  world  capacity  and  must  compete 
with  mills  in  Quebec  and  British 
Columbia  as  well  as  international 
producers. 

Approximately  42  Canadian  pulp 
producers  currently  supply  32  %  of  the 
world's  pulp  exports  in  competition  with 
over  200  other  companies  which  are 
located  in  the  United  States,  Finland, 
Sweden,  and,  to  a  growing  extent. 
Portugal  and  Brazil  (CPPA  Reference 
Tables  - 1990).  The  market  for  kraft  pulp 
can,  therefore,  be  characterized  as 
competitive. 

Currently,  market  NBSK  pulp  producers 
are  being  challenged  by  substitute  pulp 
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Table  3.5 


Canadian  Sulphate  Pulp  Exports 

by  Area  for  Selected  Years 

(OOO'S 

of  Tonnes) 

YEAR 

TOTAL 

U.S. 

U.K. 

EUROPE  JAPAN  ASIA 

REST  OF 

WORLD 

1965 

2.037 

1.520 

105 

172 

133            18 

89 

1975 

4.181 

2,156 

316 

1,119 

377            121 

92 

1980 

6,197 

2.910 

322 

1.742 

774            258 

191 

1985 

6,051 

3,078 

223 

1.340 

717            513 

180 

1990 

6.270 

3.151 

171 

1.630 

706            487 

125 

Source. 

Canadian  Pulp  end  Paper  Association -Reference  Tables, 

1990 

grades,  which  are  usually  priced  below 
NBSK  pulp.  For  example,  Bleached 
Radiata  Softwood  Kraft  (BRSK)  pulp 
produced  mainly  in  Chile  and  New 
Zealand  is  utilized  in  a  wide  variety  of 
products  including  fine  papers,  bleached 
packaging  and  mechanical  fibre- 
containing  printing  grades.  Chile  and 
New  Zealand  are  favourable  locations  for 
the  growth  of  radiata  pine  and  the 
production  of  this  grade  of  pulp  is 
growing  rapidly.  This  species  is  typically 
harvested  at  an  age  of  15-25  years  old 
making  it  more  productive  than  slower 
growing  northem  species. 


As  well.  Southern  Bleached 
Softwood  Kraft  (SBSK)  pulp, 
produced  in  the  southern  United 
States  is  highly  regarded  in  Fluff 
Pulp  products  such  as  diapers  and 
is  also  used  in  various  paper 
grades.  The  relatively  fast  growing 
areas  of  the  southern  United 
States  is  a  favourable  locale  for 
the  growth  of  various  southern 
pine  species  which  make  up  the 
pulp  grade. 


In  summary,  Northern 
Bleached  Softwood  Kraft 
(NBSK)  is  the  primary 
market  grade  pulp  produced 
by  Ontario  mills.  Most  of 
the  market  pulp  produced 
by  Ontario  mills  is  exported 
to  a  mature  U.S.  market 
with  small  amounts  going  to 
customers  outside  of  North 
America.  Trade  among  the 
U.S.,  Canada  and  Britain  is 
stimulated  by  the  fact  that 
there  are  no  tariffs  on  wood 
pulp  in  any  of  these 
nations.  Therefore,  prices  for  market 
pulp  are  determined  in  competitive 
international  markets  over  which  pulp 
producers  in  Ontario  have  little  control. 
Competition  from  faster  growing,  cheaper 
Bleached  Radiata  and  Southern 
Bleached  Softwood  Kraft  pulp  is 
escalating. 


Table  3.6 

Sources  Of  U.S. 
Wood  Pulp  Supply 

U.S.  Pulp 
Production 

Importt  from 
Canada 

Import*  from 
Other  Sources 

Year 

OOO'S 
tonnes 

% 

OOO'S 
tonnes 

% 

OOO'S 
tonnes 

% 

1965 
1970 
1975 
1980 
1985 
1990 

30,838 
39.505 
39,234 
46.247 
49.051 
57,217 

91.6 
92.6 
93.4 
92.6 
92.5 
92.9 

2,556 
3.008 
2.683 
3.516 
3,551 
3,844 

7.6 
7.1 
6.4 
7.0 
6.7 
6.2 

288 

134 

78 

180 

404 

518 

0.8 
0.3 
0.2 
0.4 
0.8 
0.8 

CPPA  Reference  Tables  1985,  1990, 

-  17- 


Structure  of  Ontario  Industry 


3.3      Newsprint 

Newsprint  is  the  dominant  product  of  the 
Canadian  and  Ontario  pulp  and  paper 
industries.  Newsprint  currently  accounts 
for  about  45%  of  total  provincial  paper 
production  although  this  share  has  been 
falling  steadily  since  1970  when  it 
accounted  for  .60%  of  total  product 
output.  Moreover,  newsprint  production 
in  Ontario  has  grown  by  only  0.3%  per 
year  since  1970  (Great  Lakes  Forestry 
Centre,  1987  p.  13). 

Canadian  mills  produced  over  9  million 
tonnes  of  newsprint  in  1990,  accounting 
for  55  %  of  total  Canadian  paper  and 
paperboard  production  (CPPA  Reference 
Tables,  1990).  The  newsprint  mills  in 
Ontario  produced  about  2  million  tonnes 
in  1990  or  22  percent  of  total  Canadian 
newsprint  on  18  paper  machines. 

Historically,  demand  for  newsprint  has 
grown    at    a    lower    rate    than    world 


economic  growth.  This  trend  may  be 
due  to: 

1)  Shifts  in  advertising  away  from 
newspapers  and  toward  television 
and  radio  in  developed  countries; 

2)  The  dem  ise  of  many  daily 
newspapers  in  the  U.S.  and 
Canada  during  the  past  20  years. 

3)  Maturity  of  newsprint  markets  in 
the  United  States  (essentially  no 
new  uses  for  the  product);  and 

4)  The  desire  of  advertisers  to  have 
their  material  printed  on  higher 
quality  paper,  such  as  coated  and 
other  grades,  primarily  for  better 
colour  presentation. 

Although  growth  in  newsprint 
consumption  in  less  developed  countries 
of  Asia  and  South  America  is  higher  than 
in     North     American     and     European 


Table  3.7 


Canadian  Production,  Shipment  and  Exports  of 

Newsprint  for  Selected  Years 

(OOO's  of  Tonnes) 


VEAR 

TOTAL 
PROD. 

SHIPMENTS 

EXPORTS 

CANADIAN 

TOTAL 
EXPORTS 

U.S. 

U.K. 

LATIN 
AMER. 

ASIA 

OTHER 

% 

% 

% 

% 

% 

% 

% 

1965 

7.028 

535 

8 

6.492 

92 

5.528 

85 

341 

5 

294 

5 

98 

2 

231 

4 

1975 

7.010 

784 

11 

6.227 

69 

4,980 

80 

382 

6 

455 

7 

186 

3 

224 

4 

1980 

8.622 

980 

n 

7.642 

89 

6.118 

80 

442 

6 

518 

7 

267 

3 

297 

4 

1985 

8.899 

1,016 

11 

7.883 

89 

6.593 

84 

274 

3 

327 

4 

455 

6 

Z34 

3 

1990 

9,074 

1,075 

12 

7.999 

88 

6.423 

80 

369 

5 

375 

5 

398 

5 

434 

5 

Source:  Canadian  Pulp  and  Paper  Assodallon-Relerence  Tables.  1990 
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markets,  the  total  tonnage  is  still  small 
relative  to  consumption  in  the  U.S., 
Europe  and  Japan.  The  United  States 
alone  accounted  for  about  38  percent  of 
the  total  world  newsprint  consumption  in 
1989  (CPPA  Reference  Tables,  1990). 

The  large  number  of  newsprint 
production  facilities  throughout  the  world 
is  an  important  structural  feature  of  the 
newsprint  Industry.  Many  nations  have 
established  newsprint,  or  other  paper 
mills,  for  a  variety  of  reasons  including 
prestige  and  the  generation  of  hard 
currency.  Domestic  paper  production  is 
given  high  priority  for  both  cultural  and 
economic  reasons.  Tariff  and  other  trade 
barriers  have  been  erected  against 
newsprint  imports  by  these  countries  in 
order  to  protect  and  encourage  their 
domestic  industry.  These  practices  have 
led  to  steady  growth  in  world  newsprint 
capacity  and  when  demand  and  business 
conditions  have  declined,  excess 
capacity.  Price  competition  among  the 
principle  producers  in  Canada, 
Scandinavia  and  the  U.S.  quickly 
developed  as  markets  once  served  by 
these  suppliers  were  closed  by  trade 
barriers.  Furthermore,  because  the  U.S. 
and  Western  Europe  accounted  for  60% 
of  total  world  newsprint  consumption 
(CPPA  Reference  Tables  -  1990).  many 
producers  focus  their  sales  efforts  on 
these  markets  which  has  led  to  more 
intense  competition  in  recent  years. 

The  one  million  tonnes  of  newsprint 
consumed  in  Canada  during  1 990 
amounts  to  only  1 2%  of  the  total 
Canadian  newsprint  production  as  shown 
in  Table  3.7.  The  remaining  8  million 
tonnes,  which  are  valued  at  close  to  $6 
billion,  are  exported  (CPPA  Reference 
Tables  -  1990).  As  with  pulp,  the  United 


States  and  Great  Britain  charge  no  tariffs 
on  imported  Canadian  newsprint. 
Historically,  abundant  wood  supply  and 
tariff-free  trade  with  the  U.S.  has 
encouraged  the  Canadian  pulp  and 
paper  industry  to  specialize  in  producing 
newsprint  for  United  States  customers. 

The  U.S.  itself  had  a  productive  capacity 
of  6  million  tonnes  in  1990  but  consumed 
12  million  tonnes  of  newsprint  in  1990, 
leaving  an  import  demand  of  at  least  6 
million  tonnes  (CPPA  Reference  Tables. 
1990).  As  a  result,  80%  of  Canadian 
exports  (6.4  million  tonnes)  in  1990  went 
to  the  United  States  where  they 
comprised  53%  of  that  nation's  newsprint 
consumption.  The  remaining  Canadian 
exports  go  to  Europe,  Britain,  Latin 
America  and  Asia.  Table  3.7  reveals  that 
the  Canadian  share  of  newsprint  exports 
to  the  United  States  has  declined  while 
corresponding  shares  in  Asian  and  other 
market  areas  have  grown.  « 

As  shown  earlier  in  Table  3.3,  Ontario 
ships  approximately  90%  of  its  newsprint 
production  to  the  U.S.  where  it  accounts 
for  about  14%of  U.S.  consumption.  This 
represents  a  modest  drop  from  1980 
levels  when  Ontario  exports  accounted 
for  15%  of  U.S.  consumption. 

According  to  Anderson  and  Bonsor 
(1985),  the  principle  destinations  for 
Ontaho  newsprint  exports  are  cities  in 
the  midwestern  and  northeastern  U.S. 
This  product  and  market  specialization 
have  left  Canadian  and  Ontario  newsprint 
producers  vulnerable  to  business  cycles 
in  the  U.S.  Furthermore,  because 
newsprint  and  other  pulp  and  paper 
products  are  traded  in  U.S  dollars,  a 
decline  in  the  value  of  the  Canadian 
dollar  against  its  U.S.  counterpart  will 
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cause  windfall  gains  to  those  Ontario 
producers  heavily  dependent  on  U.S. 
markets.  Conversely,  a  rise  in  the  value 
of  the  Canadian  dollar  relative  to  its  U.S. 
counterpart  will  result  in  reduced 
revenues,  even  if  total  sales  volumes 
remains  unchanged.  The  high  value  of 
the  Canadian  dollar  relative  to  the  U.S. 
combined  with  the  prevailing  recession 
and  excess  production  capacity  to  erode 
profits  across  Ontario  mills. 

In  1965,  71%  of  the  total  newsprint  sold 
in  the  U.S.  originated  from  Canada. 
However,  by  1990,  Canada's  share  had 
dropped  to  53%  while  U.S.  producers, 
who  supplied  26%  of  their  own  market  in 
1965,  increased  their  share  to  46%  by 
1990.  Other  suppliers'  share  of  the  U.S 
market  declined  from  3%  in  1965  to  just 
over  1  %  in  1 990  (CPPA  reference 
Tables,  1984  &  1990).  New  suppliers  to 
U.S.  markets  have  built  mills  in  the 
Southern  U.S..  the  result,  in  part,  of 
technical  advances  that  have  allowed  the 
processing  of  hitherto  unusable 
Southern  pines  species  indigenous  to 
the  region  into  a  high  quality, 
competitive  product.  As  shown  in 
Table  3.8.  the  average  annual  rate  of 
growth  of  U.S.  newsprint  production 
has  outstripped  growth  in  both  U.S. 
consumption  and  Canadian  production 
in  the  last  20  years.  During  the  last  5 
years,  U.S.  production  of  newsprint 
grew  by  22%  while  Canadian 
newsprint  production  grew  by  less  than 
1%. 

Demand  for  newsprint  is  currently 
weak.  With  North  American  newsprint 
consumption  totalling  13  million  tonnes 
and  production  about  15  million 
tonnes,  available  supply  currently 
exceeds  demand  by  2  million  tonnes 


or  approximately  13%  (CPPA  reference 
tables  1990).  This  excess  supply  has  led 
to  discounting,  by  as  much  as  17-31% 
from  announced  prices  and  to  higher 
average  freight  bills  per  tonne  of  product 
shipped  because  firms  "chase"  the 
market  into  regions  not  traditionally 
served  by  Ontario  mills. 

In  summary,  while  newsprint  is  still  the 
dominant  product  of  the  Ontario  Industry, 
newsprint  production  has  been  declining 
as  a  percentage  of  total  Ontario  paper 
production  over  the  past  20  years.  The 
majority  of  Ontario  newsprint  is  exported 
to  the  U.S.  where  producers  enjoy  tariff- 
free  trade.  However,  this  market 
dependency  has  left  Ontario  newsprint 
producers  vulnerable  to  business  cycles 
in  the  U.S.  economy,  to  fluctuations  In 
currency  exchange  rates  and  to  U.S. 
competitors  who  have  successfully 
entered  this  product  market. 


Table  3.8 


U.S.  Consumption  and  U.S.  and 
Canadian  Production  of  Newsprint  1970-1990 
(OOO's  of  tonnes) 


YEAR 

U.S. 
PROD. 

U.S. 
CONSUMP. 

CANADIAN 
PROD. 

1970 

3,143 

6.684 

7.909 

1980 

4.240 

10.300 

8.622 

1985 

4,924 

11,587 

8,699 

1990 

5.997 

12.126 

9,074 

AVG. 
ANNUAL 
GROWTH 
RATE 

4.5% 

1.8% 

0.7% 

Source;  Canadian  Pulp  and  Paper  Association -R eta rence  Tables 
1964,  1986,  1990 


-20- 


Structure  of  Ontario  Industry 


3.4      Fine  Papers,  Paperboard  and 
Other  Paper  Products 

Data  presented  in  Table  3.9  show 
production  of  paper  and  paperboard  in 
Canada.  While  other  paper  and 
paperboard  shipments  accounted  for 
17%  of  total  Canadian  exports  by 
tonnage  in  1990,  these  products  earned 
21%  of  the  value  of  export  shipments  or 
$3.1  billion  in  1990  (CPPA.  Reference 
Tables  1990).  Recalling  Table  3.2, 
production  in  Ontario  of  the  various 
grades  included  in  this  category  totalled 
approximately  2.4  million  tonnes  in  1989, 
about  30%  of  total  Canadian  production. 
The  primary  customers  for  these 
products  are  domestic  but  Ontario 
managed  to  increase  its  proportion  of 
output  shipped  to  the  U.S.  from  22%  in 
1980  to  32%  in  1989  (Table  3.4). 

Paper  and  Paperboard  Capacity 
represents  approximately  28%  of  total 
Ontario  productive  capacity. 

Printing  and  Writing  Papers 

Canadian  book,  printing  and  writing 
paper  production  amounted  to  3.6  million 
tonnes  in  1990,  as  shown  in  Table  3.9, 
and  accounted  for  over  20%  of  Canadian 
paper  product  output,  second  only  to 
newsprint.  Production  of  printing  and 
writing  papers  in  Ontario  currently  totals 
about  one  million  tonnes  per  year  and 
has  experienced  an  annual  average  rate 
of  growth  of  4.4%  per  annum  since  1970 
(Great  Lakes  Forestry  Service,  1987). 

Printing  and  writing  papers  include  a 
wide  range  of  paper  types  and 
specifications  for  a  broad  variety  of  end 
uses. 


Table  3.9 


Canadian  Production  of  Paper  and 
Paperboard,  1990 
(OOO's  of  Tonnes) 

NBWsprint 

9,074 

Book,  Printing  and  Writing  Paper 

3,599 

Paperboard 

Boxboand                               761 
Corrugating  Medium                741 
Lineitoartl                              1,304 

2,806 

Tissue  and  Special  Papers 

495 

Kraft  Paper 

497 
16.471 

TOTAL 

Source:  Canadian  Pulp  and  Paper  Association -Reference 
Tables.  1990 

Consumption  of  both  coated  and 
uncoated  mechanical  printing  and  writing 
papers  has  grown  rapidly  during  the  last 
ten  years.  During  the  1980s,  the  rate  of 
demand  growth  for  coated  and  uncoated 
groundwood  printing  and  writing  papers 
outpaced  not  only  the  U.S.  economy  but 
also  their  wood-free  counterparts  by  a 
considerable  margin  (Sandwell  Swan 
Wooster,  1986).  Groundwood  specialty 
papers  are  essentially  a  higher  quality 
newsprint  in  terms  of  special  properties 
such  as  colour,  fillers,  surface 
characteristics  and  light  weight.  Trees 
growing  in  northern  Ontario  are 
considered  to  be  particularly  suitable  for 
the  production  of  supercalendered 
papers  and  other  groundwood  specialty 
papers.  Access  to  these  fibre  resources 
give  Ontario  mills  a  comparative 
advantage  for  groundwood  specialty 
papers  (Sandwell  Swan  Wooster,  1986). 
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Containerboard  and  Kraft  Packaging 

Containerboard  and  kraft  packaging 
papers  represented  10  %  of  Canadian 
shipments  for  1990.  The  25  mills  in 
Canada  that  produce  containerboard, 
kraft  paper  or  both  have  a  total  annual 
capacity  of  2.6  million  tonnes  (NLK 
Celpap  Canada,  1 990).  Canada 
produces  approximately  4%  of  world 
production  of  51  million  tonnes,  while  the 
United  States  is  the  primary  world 
producer,  accounting  for  over  40%  of 
total  global  production  (CPPA  Reference 
Tables  1990).  Of  the  27  Ontario  mills 
subject  to  MISA  requirements,  one 
(Domtar,  Red  Rock)  produces  linerboard, 
one  (E.B.  Eddy,  Espanola)  produces  kraft 
papers  and  two  (Domtar,  Trenton  and 
MacMillan  Bloedel.  Sturgeon  Falls) 
produce  corrugating  medium.  These  four 
mills  constitute  a  total  annua!  capacity  of 
488,000  tonnes,  accounting  for 
approximately  19%  of  total  Canadian 
capacity  for  these  paper  product  grades. 

World  consumption  of  containerboard 
represents  about  26%  of  the  total  pulp 
and  paper  industry  production  (NLK 
Celpap  Canada,  1985).  Containerboard 
demand  and  its  proportion  of  total  pulp 
and  paper  industry  output  are  expected 
to  decline  because: 

a)  Shippers  are  using  more  bulk 
container  shipments  rather  than 

■  boxes  of  smaller  numbers  of  units 
(i.e.  less  containerboard  per  unit 
of  product  shipped)  and 

b)  Continued  replacement  of 
container  board  with  plastic 
packaging  materials. 

Tissue 


Tissue  products  contributed  2%  to 
Canadian  pulp  and  paper  shipments  for 
1990  (CPPA,  Reference  Tables  1990). 
Tissue  is  a  final  consumer  product  and 
represents  a  stable  market  both  in 
demand  and  price  relative  to  other  pulp 
and  paper  commodities.  Tissue  is  split 
into  two  categories,  sanitary  (e.g.  toilet, 
napkins,  towels)  and  non-sanitary  (e.g. 
wrapping,  fruit  wrap). 

Because  of  the  low  density  or  weight  to 
volume  ratio  of  this  product,  mills  tend  to 
be  located  as  close  as  possible  to 
markets  in  order  to  minimize  freight 
costs.  Only  about  2%  of  world  tissue 
production  is  exported  to  off-shore 
markets  (NLK  Celpap  Canada,  1990). 
Canada  exports  12%  of  its  production  to 
the  U.S.  and  produces  about  4%  of  the 
total  global  production  (CPPA  reference 
tables  1990).  In  Ontario,  2  mills 
(Kimberly-Clark  Huntsville  and  St. 
Catharines)  subject  to  MISA 
requirements  produce  approximately 
70,000  tonnes  per  year  of  tissue 
products  (Table  3.1).  These  two  mills 
represent  about  14%  of  total  Canadian 
tissue  production. 

International  Trade 

Canadian  producers  of  fine  paper, 
linerboard,  corrugating  medium  and 
tissue  export  only  23%  of  their  total 
annual  production  of  these  paper 
products  (Bonsor  et  al,  1991).  Non- 
newsprint  producers  were,  until  the  late 
1 980s,  protected  from  import  competition 
by  Canadian  tariff  barriers.  Similarly, 
Ontario  producers  faced  tariffs  on  exports 
to  the  U.S.  and  other  markets.  The 
presence  of  tariff  barriers  induced  non- 
newsprint  paper  segments  of  the  industry 
to  orient  themselves  towards  domestic 
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rather  than  export  markets.  Therefore 
the  relatively  small  size  of  the  Canadian 
domestic  market  for  paper  products  has 
constrained  Canadian  pulp  and  paper 
producers  to  build  small  plants  relative  to 
those  in  the  U.S.  and  Europe  which 
compete  in  this  market  segment. 

The  Free  Trade  Agreement  (FTA)  with 
the  United  States  includes  an 
accelerated  removal  of  tariffs  that  started 
with  the  General  Agreement  on  Trade 
and  Tariffs  (GATT)  negotiations.  Table 
3.10  indicates  that  Canada  imposed 
much  higher  tariffs  on  paper  products 
during  the  1960's  than  did  the 
U.S.  which,  at  that  time, 
protected  Canadian  producers 
from  competition.  Substantial 
reductions  in  Canadian  tariffs 
have  been  accomplished  and, 
under  the  terms  of  the  FTA, 
tariffs  on  paper  products  will  be 
reduced  over  a  five-year  phase- 
out  period  with  equal  reductions 
annually. 


Faced  with  the  elimination  of 
tariff  protection.  Ontario 
producers  of  non-newsprint 
paper  products  will  be  subject 
to  increasing  competition  in 
their  traditional  domestic 
product  markets.  Primary 
competition  will  come  from  the 
United  States  where  the 
industry  currently  produces 
32%,  41%  and  42%  of  the 
world's  supply  of  printing  and 
writing  papers,  tissue  and  board 
respectively  in  plants  that  are, 
on  average,  much  larger  than 
Canadian  plants.  It  is  likely  that 
Ontario  mills  will  have  to 
increase  their  size  in  order  to 


achieve  economies  of  scale,  reduce  per 
unit  costs  and  allow  Ontario  mills  to 
compete  both  domestically  and  for  export 
market  shares.  Some  mills  may  shift 
production  to  products  for  markets  not 
currently  served  by  U.S.  producers. 

3.5      Industry  Outlook 

This  section  briefly  examines  long-term 
demand  prospects  for  the  Canadian  and 
Ontario  pulp  and  paper  industry  from  the 
time  of  writing. 


Table  3.10 


Canadian  and  American  Tariffs 

for  Selected  Pulp  and  Paper  Products 

1967  and  1990 


PRODUCT 

CANADIAN 
TARIFF 

U.S.  TARIFF 

1967 

1990 

1967 

1990 

Pulp 

Free 

Free 

Free 

Free 

Standard 
Newsprint 

Free 

Free 

Free 

Free 

Groundwood 
specialties 
coated 

22-57o 

1,5% 

5% 

1 .5% 

uncoated 

22.570 

Free 

6% 

Free 

Fine  Paper 
Commodities 

22.5% 

3.9%- 
5.8% 

15%  - 
20% 

Free  - 
2.4% 

Fine  Paper 
Specialties 

22.5% 

3.9%- 
5.5% 

8.5%- 
12% 

Free  - 
1.4% 

Linerboard 

22.5% 

3,9% 

6.5% 

Free 

Corrugating 
Medium 

22,5% 

2.4% 

20% 

2.4% 

Note:  Under  the  Free  Trade  Agreement  signed  with  the  United  States  in  1988 
these  tariffs  are  scheduled  to  disappear  on  both  sides  of  the  txtrder. 

Source:  Domtar  inc.  Annual  Report,  1990, 
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Table  3.11  provides  selected  examples 
of  the  per-capita  consumption  of  all  major 
paper  products  including  newsprint, 
paper  bags,  liner  boards  and  writing 
materials.  The  United  States  consumes 
more  paper  per-capita  than  any  other 
nation  in  the  world  -  some  31 1  kilograms 
in  1990.  Canada's  consumption  is  a 
third  less  at  215  kilograms  and  Is  about 
the  same  as  Switzerland.  The 
relationship  between  per-capita 
consumption  and  the  general  standard  of 
living  are  immediately  apparent. 

The  general  range  for  per-capita 
consumption  for  developed  countries  is 
100  kg  -  320  kg.  Less  developed  nations 
consume  between  a  few  kilograms  to 
100  kg  per  person  per  year.  However, 
many  less  developed  nations  are 
currently  experiencing  the  highest  rates 
of  growth  in  population,  GNP  and 
incomes  which  are  key  determinants  of 
per-capita  consumption  of  paper.  Future 
demand  for  paper  in  developing  countries 
is  potentially  enormous. 

Some  estimates  place  world  demand  in 
the  year  2000  as  high  as  360  million 
tonnes  compared  to  237  million  metric 
tonnes  in  1990.  This  growth  would 
amount  to  a  volume  increase  of  50%  or 
more  over  a  ten  year  period  (James  R. 
Taylor.  How  to  Survive  in  Global  Markets 
and  Beyond,  Tappi  Journal,  P  103. 
October  1990). 

The  United  Nations  Food  and  Agricultural 
Organization  (1986)  presents  a  more 
conservative  forecast  whereby 
consumption  of  all  paper  and  board 
products  rise  by  3.4%-3.6%  a  year  with 
a  total  consumption  of  some  300  million 
tonnes  by  the  year  2000. 


As  economic  growth  continues  over  the 
next  decade,  a  strong  direct  role  for 
Ontario's  industry  in  meeting  the 
projected  increase  in  global  per-capita 
consumption  does  not  seem  likely.  The 
province's  industry  to  date  has  not 
developed  extensive  markets  outside  of 
Canada  and  the  U.S. 

Of  particular  concern  to  Ontario 
producers  of  pulp  and  paper  products  is 
the  U.S.  newsprint  market.  Newspapers 
constitute  the  largest  single  end-use  for 
newsprint  in  North  America.  Daily 
newspapers  are  the  largest  sub-group 
within  this  sector  accounting  for  three- 
quarters  of  total  newsprint  consumption. 
Daily  newspaper  circulation  has 
remained  stagnant  with  the  number  of 
copies  sold  in  North  America  moving 
from  62.2  million  in  1980  to  62.3  million 


Table  3.11 


Per  Capita  Consumption  of 
Paper  and  Board  In  1990 

Per  Capita 
Consumption 
Kfl 

Main  Geographic  Groupings 

Africa 

Asia 

Latin  America 

Europe  (East) 

Europe(West) 

North  America 

6 

20 
26 
35 

163 
302 

Main  Paper  Producing  Countries 

. 

Canada 
Sweden 
Finland 
United  States 

215 
231 
279 

311 

Source:    Pulp    and    Paper    International    Annual 
Review,  1991 
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in  1990.  The  percentage  of  total  U.S. 
adult  population  who  read  a  daily 
newspaper  has  dropped  from  76%  in 
1970  to  67%  In  1980  and  finally  to  62% 
in  1990  (Simons.  1991)  Some  of  the 
factors  which  contributed  to  this  decline 
include: 

•  lower  literacy  rates 

•  new  competition  for  reading  time, 
cable  television,  specialty 
magazines 

Experts  in  the  paper  industry  are  divided 
on  their  predictions  regarding  future 
growth  of  newsprint  consumption. 

•  Resources  Information  Systems 
Inc.  (RISI)  predicts  a  strong 
recovery  from  the  recession 
followed  by  an  annual  growth  rate 
of  1.3%  which  is  close  to  the 
historical  growth  rate  experienced 
by  the  industry  between  1982  and 
1987. 

•  PaperTree  Letter  (July  1.  1990) 
that  a  structural  change  has 
occurred  In  the  newspaper 
publishing  industry  and  future 
growth  will  be  limited  as  a  result. 

Over  the  past  decade,  a  growing 
proportion  of  newsprint  consumed  in 
North  America  has  been  by  weekly 
papers,  business  newspapers,  inserts 
and  flyers,  catalogues,  books  and 
periodicals  rather  than  daily  newspapers. 
Demand  for  these  end-uses  increased  to 
roughly  3.4  million  tonnes  in  1988,  or 
roughly  25%  of  total  consumption.  This 
is  more  than  double  the  consumption  in 
1975.  By  the  year  2000,  non-newspaper 
demand  for  newsprint  consumption  is 


Table  3.12 


Protected  Annual  Demand  Growth 

for  Pulp  and  Paper  Products 

in  North  America 

Newsprint 

1990-95                1 

2.1% 

995-2000 

2.1% 

Printing  and  Writing 

3.2% 

3.2% 

Other  Paper,  Board 

0.6% 

0.6% 

Total  Paper,  board 

1.6% 

1.7% 

Total  Pulp 

2.0% 

2.1% 

Waste  Paper 

4,1% 

4.1% 

Source:  United  Nations  Food  and  Agricultural 
Organization,  1966 

expected  to  reach  31%  of  total  newsprint 
consumed. 

Finally,  long-term  demand  for  fine  papers 
appears  to  be  rising.  Principal  factors 
that  influence  this  trend  are:  the  growth 
of  service  and  information  industries:  the 
spread  of  copying  machines,  and 
computers;  and  the  use  of  higher-grade 
papers  for  colour-printed  advertising. 
Printing,  writing  and  coated  papers  have 
enjoyed  a  steady  expansion  of  per-capita 
demand  over  the  1 970's  and  1 980's  from 
a  low  of  about  35  kg  in  1975  to  over  55 
kg  in  the  late  1980's. 

Using  Gross  Domestic  Product  trend 
growth  and  income  elasticities  of 
demand,  the  Food  and  Agricultural 
Organization  of  the  United  Nations 
(FAO)(1986)  projected  demand  growth 
for  pulp  and  paper  products  in  North 
America  which  are  displayed  in  Table 
3.12.  The  FAO  projections  understate 
the  actual  performance  up  to  1990,  but 
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provide  a  useful  picture  of  the  emerging 
state  of  North  American  demand. 
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4.0  POTENTIAL    ABATEMENT    PROGRAMS,    COSTS 
AND  EFFECTIVENESS 


I     Technical  consuftants  identified  up  to  5  Best  Available  Technology  (BAT) 

Options  for  each  of  the  27  mills  subject  to  MISA  requirements.   Technical 

removal  estimates  associated  with  the  abatement  technology  combinations 

have  been  provided  for  four  conventional  pollutants  Total  Suspended  Solids 

(TSS),  Biological  Oxygen  Demand,  Total  Kjeldhal  Nitrogen  and  Phosphorus 

and  a  measure  of  organochlorines  called  Adsorbable  Organic  Halide  (AOX). 

Of  five  potential  BAT  Options  available  for  sulphate  (kraft)  mills,  each  of  the 
technology  combinations  would  achieve  incremental  reductions  of  AOX  but 
only  two  of  them,  the  least  costly  and  the  most  costly  combination  of 
technologies  would  reduce  Total  Suspended  Solids  (TSS)  and  Biological 
Oxygen  Demand  (BOD)  loadings  from  these  mills  as  well.    For  each  of  the 
remaining  16  non-kraft  mills,  only  2  or  3  technology  combinations  were 
identified  for  the  removal  of  TSS  and  BOD. 

Two  measures  of  cost-effectiveness  were  computed  for  each  mill  and  for  each 
process  category  and  compared:  the  annualized  cost  per  kg  of  pollutant 
removed  and  the  incremental  annualized  cost  per  incremental  kg  of  pollutant 
removed. 

The  combination  of  BAT  Options  which  includes  installation  of  aerated 
stabilization  basins  and  100%  chlorine  dioxide  substitution  at  sulphate  mills, 
aerated  stabilization  basins  at  deinking/board/fine  papers/tissue  mills  and 
activated  sludge  treatment  at  sulphite-mechanical  and  corrugating  mills,  would 
t>e  f^ost  Cost  Effective  for  the  sector  as  a  whole.  Installation  of  this 
combination  of  technologies  at  all  mills  could  impose  a  cost  of  $583-million  in 
capital  costs  or$94-million  total  annualized  (capital-hoperating)  over  10  years 
after-tax  and  could  achieve  a  77%  reduction  in  TSS,  a  96%  reduction  in  BOD 
and  a  70%  reduction  in  AOX  loadings. 

The  Most  Cost-Effective  level  of  abatement  may  be  compared  with  the  least- 
cost  Maximum  Technically  Achievable  level  of  control.  This  level  of  abatement 
includes  the  application  of  oxygen  delignification  and  extended  cooking  at 
sulphate  mills,  activated  sludge  treatment  and  granular  filtration  at  sulphite- 
mechanical  and  corrugating  mills  and  activated  sludge  treatment  at 
deinking/board/fine  papers/tissue  mills.  Pulp  and  paper  mills  could  incur  as 
much  as  $1.3  billion  in  capital  costs  or  $181-million  after-tax,  annualized  over 
10  years  and  they  could  achieve  reductions  in  TSS  of  86%,  in  BOD  by  98% 
and  in  AOX  of  85%. 


Costs  and  Effectiveness 


4,1       BAT  Options  for  Pulp  and  Paper 
Mills 

In  this  Chapter,  estimates  of  the  costs  of 
achieving  specific  degrees  of 
contaminant  reduction  at  each  mill  are 
presented  and  evaluated  for  specified 
combinations  of  abatement  technologies 
or  Best  Available  Technology  (BAT) 
Options. 

Abatement  technologies  for  each  pulp 
and  paper  mill  were  suggested  by 
McCubbin  et  al.,  (1992)  and  ratified  by 
the  BAT  Subcommittee  of  the  Joint 
Technical  Committee.  BAT  Options  were 
specified  on  the  basis  of  the  following 
criteria: 


1. 


2. 


3. 


The     technologies 

"demonstrated".^ 


are 


5. 


6. 


The  technologies  remove  target 
contaminants,  especially  AOX 
from  the  sulphate  (kraft)  category; 

The  technologies  produce 
effluents  that  are  non-lethal  to 
trout  and  Daphnia  magna: 

The  technologies  involve 
recycling,  re-use  and  reduction, 
and  minimize  transfer  to  other 
environmental  media; 

The  technologies  reduce  water 
usage  and  minimize  wastewater 
flows. 

The  technologies  advance  the 
Ontario  Pulp  and  Paper  sector 
towards  the  MISA  goal  of  the 
virtual  elimination  of  the  discharge 
of  persistent  toxic  contaminants  to 
Ontario  watenways. 


Specified  technology  trains  or  BAT 
Options  (these  two  terms  are  used 
interchangeably  in  this  report)  have  been 
identified  for  the  following  pulp  and  paper 
industry  process  categories:  sulphate 
(kraft)  pulping  mills,  sulphite-mechanical 
pulping  mills,  deinking/board/fine 
papers/tissue  mills,  and  corrugating  mills. 
According  to  McCubbin  (1992),  each 
technology  train  consists  of  identical 
abatement  technology  combinations  at 
each  mill  in  a  category  except  where 
site-specific  conditions  or  the  fact  that  the 
mill  had  already  implemented  a  particular 
technology  required  the  exclusion  of 
certain  technologies. 

Five  BAT  Options  or  "technology  trains" 
have  been  identified  for  sulphate  (kraft) 
pulping  mills,  four  for  the  deinking 
/board/fine  papers/tissue  mills  while  three 
BAT  Options  have  been  defined  for  each 
of  the  remaining  two  types  of  mills.  They 
are  described  in  more  detail  in  the 
following  section  and  in  McCubbin 
Consultants  lnc.(1992). 


4.2      Input  Data  and  Assumptions 

Table  4.1  lists  the  technologies  identified 
by  McCubbin  Consultants  Inc.  (1992)  as 
being  the  "t)est  available"  for  each 
process  category,  distinguishing  between 
internal  process  changes  and  external 
treatment  technologies.  Nine  of  the 
eleven  technologies  postulated  for  the 
sulphate  (kraft)  category  may  be 
considered  internal  process  changes 
while  only  external,  add-on  secondary 
treatment  technologies  are  identified  for 
the  remaining  18  non-kraft  mills.  At  each 
mil!  the  technology  trains  were  selected 
to  provide  examples  of  practical  ways  of 
implementing  the  various  technologies, 
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Table  4.1 

- 

Abatement  Technologies  and  Abbreviations 

By  Process  Category 

■ 

CATEGORY 

TECHNOLOGY 

ABBREVIATION 

SULPHATE 

1. 

Internal  Spill  control' 

INT 

2. 

Additional  Washing  Stage* 

WASH 

3. 

High  Chlorine  Dioxide  Substitution* 

HSUB 

4, 

100%  Chlorine  Dioxide  Substitution' 

100% 

5, 

Aerated  Stabilization  Basin  « 

ASB 

6. 

Conversion  of  bleach  plant' 

CONBP 

7. 

Upgrade  chip  processing' 

CHIP 

8. 

Oxygen  delignification' 

OXY 

9. 

Extended  cooking* 

XCOOK 

10. 

Activated  Sludge  Treatment* 

AST 

SULPHITE-MECHANICAL 

1. 

Activated  Sludge  treatment* 

AST 

2. 

Granular  Filtration* 

GF 

3. 

Chemically  Assisted  Coagulation* 

COAG 

DEINKING/BOARD/FINE  PAPERS/TISSUE 

1. 

Aerated  Stabilization  Basin* 

ASB 

2. 

Activated  Sludge  Treatment* 

AST 

3. 

Chemically  Assisted  Coagulation* 

COAG 

CORRUGATING 

1. 

Activated  Sludge  treatment* 

■ 
AST 

2. 

Granular  Filtration* 

GF 

3. 

Chemically  Assisted  Coagulation* 

COAG 

4. 

Waste  liquor  incineration  system' 

LIQ 

*  Denotes  internal  process  change 

♦  Denotes  external  treatment  technology 

- 
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achieving  target  concentrations  of  key 
pollution  parameters  and  as  a  basis  for 
cost  estimates. 

The  technology  trains  for  each  process 
category  are  listed  in  Table  4.2  using  the 
abbreviations  noted  in  Table  4.1.  Each 
technology  train  is  an  independent  and 
mutually  exclusive  option,  and  are  not 
additive.  This  means  that  only  one  BAT 
Option  may  be  implemented  at  a  mill 
over  the  planning  period  of  the  present 
study. 

The  27  Ontario  pulp  and  paper  mills 
subject  to  MISA  regulations  have  recently 
completed  their  year-long  monitoring 
program  during  which  up  to  88 
compounds  were  statistically  detected 


across  the  industry.  However,  the 
quantities  of  many  of  these  compounds 
were  extremely  small. 

Removal  estimates  were  provided  for 
only  5  "indicator  contaminants"  from  the 
sulphate  (kraft)  category  and  4  from  each 
of  the  other  process  categories:  TSS, 
BOD,  phosphorus,  nitrogenous 
compounds  and  Absorbable  Organic 
Halogen  (AOX)  (for  sulphate  (kraft)  mills 
only).  The  last  parameter,  AOX,  is  a 
measure  of  the  organically  bound 
halogens  (chlorine,  bromine,  iodine),  that 
are  absorbable  on  activated  charcoal. 
Some  of  the  constituents  of  AOX  are 
toxic  to  fish  and  other  organisms. 
Because  other  contaminants  beside  the 
five  noted  above  will  be   removed  by 


Table  4.2 


BAT  Optional  Trains 

By  Process  Category 

CATEGORY          BAT  OPTION 

TECHNOLOGIES  INSTALLED 

SULPHATE 

K1 

INT+WASH+HSUB+ASB  or  AST 

K2 

INT+CONBP+1 00%+WASH+ASB 

K3 

INT+CONBP+1 00%+WASH+ASB+OXY 

K4 

INT+CONBP+100%+WA?iH+ASB+XCOOK 

K5 

INT+CONBP+100%+WASH+AST+OXY+XCOOK 

SULPHITE-MECHANICAL 

81 

AST 

S2 

AST+GF 

S3 

AST+CGAG 

DEINKING/BOARD/FtNE  PAPERS/TISSUE 

F1 

ASB 

F2 

AST 

m 

AST+COAG 

F4- 

AST+GF 

CORRUGATING 

ei  . 

AST 

^ 

AST+GF 

C3 

AST+COAG 
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Table  4.3 
REFERENCE  PRODUCTION  (1) 
RATES  FOR  COST  ESTIMATES 


MILL 


Boise  (FL  F) 
CPFP  (Dryden) 
CPFP  (T.  Bay) 
Domtar  (Cn\Arall) 
Domtar  (R.R.) 
Eddy  (Espanola) 
James  River 
K-C  (Terr.  B) 
Malette 
A-P  p.Falls) 
A-P  (Ft  Will) 
A-P  {Prov.  P) 
A-P  (T.  Bay) 
Boise  (Kenora) 
Q&O 
St.  Marys 
Spnjce  Falls 
Domtar  (Tren) 
MacMillan 
Beaver  Wood 
Domtar  {St.  C.) 
Eddy  (Ottawa) 
Noranda 
K-C  (Hunts) 
K-C  (St.  C) 
Sonoco 
Sirathcona 


Total  Production  of  Pulp  and  Paper  (2) 
Average  (3)Reference  (3)  Ratio 

(tcrnes\dav)  (tcnnes\dav] ^^^ 


970 
965 

2,290 
726 
819 
943 
425 

1,110 
298 

aoi 

371 
424 
472 


840 
S06 
983 
ZZI 
274 

22? 

161 
166 
270 
100 
108 
305 
178 


BleacTied  Kraft  Production 
Average  (3)  Reference  (3)  Ratio 

ftonnes\dav)   ftcnnes\davl 


1,094 

89% 

1,258 

77% 

2,584 

89% 

856 

85% 

976 

84% 

1,216 

78% 

523 

81% 

1.308 

85% 

390 

76% 

906 

88% 

428 

87% 

489 

87% 

517 

91% 

1,057 

88% 

1,004 

84% 

629 

80% 

1,096 

90% 

382 

86% 

301 

91% 

347 

65% 

196 

82% 

234 

71% 

284 

95% 

118 

85% 

114 

95% 

342 

89% 

217 

82% 

573 

735 

1.279 

412 
57 
943 
425 
1,100 
298 


587 

915 
1,540 

480 

75 

1,216 

523 
1.308 

390 


98% 
80% 
83% 
86% 
76% 
78% 
81% 
84% 
76% 


Source:  McCubbin  Consultants  Inc.  (1991) 

(1)  Reference  pfoduction  is  (he  da9y  p  roductwn  rate  that  was  exceeded  on  on(y  10%  of  the  days  the  mil  opeiated 

(2)  The  sum  o(  pepef  products  plus  pu^J  that  leaves  the  mil 

(3)  Expressed  in  tonnes/cby  "as  stated-,  lor  the  Tirst  sbc  months  of  199a  Nt  Dry  tonnes  for  l)leached  krafl  pa*)  and  machine  dry  tor  othet  products 
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each  of  the  BAT  Options  postulated, 
contaminant  removal  estimates 
presented  are  under-estimates  and 
final  loading  numbers  are  over- 
estimates of  the  actual  results. 

Initial  loadings  at  each  mill,  listed  in 
Appendix  A,  for  the  5  indicator 
contaminants  are  recorded  from  the  12- 
month  MISA  monitoring  period  in  1990. 

Because  many  different  contaminants 
may  be  reduced  by  each  BAT  Option 
and  because  costs  of  BAT  Options 
cannot  be  allocated  to  individual 
contaminants,  contaminant  loadings 
reduced  could  be  summed  in  order  to 
compare  the  costs  and  the  results  of  one 
BAT  Option  with  another  and  to  conduct 
cost-effectiveness  analyses. 

Simple  addition  of  the  mass  of 
contaminants  being  discharged  or 
released  (i.e.  kg/year)  imputes  an  equal 
weighting  (i.e.  weighting  of  1)  to  each 
contaminant.  However,  some  members 
of  the  subcommittee  expressed  concern 
over  this  procedure  arguing  that 
pollutants  could  only  be  aggregated  if 
they  were  weighted  in  some  manner. 

Two  potential  contaminant  weighting 
schemes  were  investigated: 

1.  The  Copper  Standard  (developed 
by  the  US  EPA)  which  provided 
weighting  factors  based  on  human 
and  aquatic  life  exposure;  and 

2.  Weights  based  on  the  Ontario 
Provincial  Water  Quality 
Objectives  and  Guidelines. 

Application  of  weights  derived  from  these 
standards  were  found  to  be  ambiguous 


or  inconsistent.  Consequently,  no 
weights  have  been  applied  in  this 
assessment  because  all  such  schemes 
involve  value  judgements  of  the  analysts 
or  agency  who  choose  and  apply  the 
weights  and  do  not  necessarily  represent 
the  views  of  other  interested  parties  or 
the  "public"  as  a  whole. 

Therefore,  contaminant  loadings  are  not 
weighted  in  this  report  and  the  absolute 
quantity  loadings  of  various  parameters 
are  analyzed  individually  for  comparative 
purposes  and  for  computing  cost- 
effectiveness. 

Estimates  of  capital  and  operating  and 
maintenance  costs  in  1991  dollars  have 
been  generated  by  McCubbin 
Consultants  Inc  (1992)  for 
implementation  of  each  BAT  Option  at 
each  mill.  The  McCubbin  estimates  were 
compared  with  more  accurate 
independent  studies  undertaken  at 
individual  mills  and  were  found  to  be 
within  +/-  20%  of  these  values.  The 
analysis  to  follow,  use  point  estimates 
produced  by  McCubbin  with  the 
knowledge  that  they  may  be  understated 
(or  overstated)  by  as  much  as  20%. 

Total  costs  of  the  various  BAT  Options  at 
each  plant  must  be  compared  and 
aggregated.  However,  one-time  capital 
costs  cannot  be  added  to  recurring 
(annual)  operating  costs  unless  certain 
adjustments  are  made.  In  this  report, 
estimates  of  capital  costs  are  annualized 
over  a  period  of  10  years  at  a  12% 
after-tax  Interest  rate  and  then 
multiplied  by  1-T,  where  T  is  the 
prevailing  effective  corporate  tax  rate  of 
40%,  to  compute  "after-tax"  annualized 
capital  costs,^  After-tax  annualized 
capital  costs  are  then  added  to  the  after- 
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Table  4.4 

INITIAL  LOADINGS  AND  LOADING  REDUCTIONS 

For  BAT  OPTIONS 

BY  PROCESS  CATEGEORY 


ADATENtENT  OPTIONS 


CONTAMIKANT  LOADING  REDUCndNS 
TSS  BOD  AOX  KioBphonn      TKN 

l/yor  Vjtar  Vytaj  l/y»r  Vytar 

removftd  ntmoved  removed  nmoved     _remove  j^ 


KRAFT  CATEGORY  (9  MHAS) 

InJllal  Loadings 

Options 

KX 

la 

K3 
K4 

K5 


21.900 

16,100 
16.300 
16.300 
16.300 
18.400 


34.600 

31,900 
32.000 
32.000 
32.000 
32.800 


SUI,rHITFyMECnANICAL  CATEGORY  (8%(ILLS) 

Initial  Loading*  11,900  63,800 

Opilons 

5]  10.000  62,800 

Si  10.900  63.100 

S3*  10.900  63.100 


FINE  PAPER\nEINKlNC\TlSSUE  CATEGORY  (8  MILLS) 
iTiltlal  Loadings  1,300 

Options 


,F1 

Fa 

F3 
F4* 


700 
900 

1.100 
l.IOO 


3.600 

3.200 
3.300 

3.400 

3,400 


CORRUGATING  CATEGORY  (2  MILLS) 

Initial  Loadings 
Options 

CI 

C2  ■ 

C3* 


1,200 

1,070 
1,130 

1.130 


15.400 

15.300 
15.350 
15,350 


TOTALS  FOR  THE  PULP  AND  PAPER  SECTOR  (27  MILLS) 

Initial  LowBi^  36.300  117,400 


COST  EFFECTIVE 
MAXIMUM 


K2+S1+F1+C1 

KS+S2+F2+C2 


28.070 
31,330 


113,300 
114,550 


3.900 

800 
2,700 
3.000 
3.100 

3,300 


N/G 

N/G 
N/G 
N/G 


N/G 

N/G 
N/G 
N/G 

N/G 


N/G 

N/G 
N/G 
N/G 


3.900 

2,700 
3.300 


200 

100 
100 
100 
100 
!00 


50 

(20) 
10 
10 


2,7 

(7.3) 
(7.3) 
(7.3) 
(7.3) 


11.3 

5.7 
8.1 
8.1 


264 

78 
111 


0  indicate  loadings  increase 
N/A  =  No  estimate  made 
N/G=Not  Generated  at  this  Mill 
*  Nol  least-cost,  dropped  from  further  analyses. 

SOURCE:  Best  Available  Technology  for  thr  Ontario  Pulp  and  Paper  Industry 
N,  McCubbin  Consultants  Inc.,  Feb,  1992 


1,000 

(200) 

(200) 
(200) 
(200) 
(200) 


270 

(610) 

N/A 

N/A 


70.4 

(119.6) 

(79.6) 
N/A 
N/A 


128.2 

58.2 
N\A 
N\A 


1.469 

(871) 
(280) 


CAPTTAL 
SmiTHon 


COSTS 

6am 

Jmllllon^ear 


266 

326 
427 
770 

1.020 


198 
255 

238 


31 
43 

57 
53 


27 
33 


583 
1.351 


ANNUALIZED 

ArrER-TAX 

ymllHon/ycar 


10.2 

19.7 

9.4 

-15.6 

24.3 


25.7 
27.9 
33.6 


4,0 
6.3 
6.8 
7.8 


54.0 
63,3 


32.2 

46.4 

51,0 

72.4 

122.9 


36.5 
43.8 
45.4 


5.7 
8,3 

10.2 
10.4 


5.7 
6.4 
6.5: 


^ 


I 

i 
I 

i 


Table  4.5 

INmAL  AND  FINAL  LOADINGS 

FOR  BAT  OPTIONS 

BY  PROCESS  CATEGORY 


ABATEMENT  OPTIONS 


CONTAMINANT  FINAL  LOADINGS 
TSS  BOD  AOX 

t/year  tfyttir  fyear 


Pbiwphorus 
t/jear 


TKN 

l/year 


KRAFT  CATEGORY  (9  MILUS) 

Initfai  Loading! 
Options 

Kl 

Kl 
I  K3 

K4 

KS 


22.000 

5.800 
5.600 
5.600 
5,600 
3,500 


34.600 

2,600 
2,600 
2,600 
2.600 
1.700 


3,900 

3,100 
1,200 

1.000 
8O0 
700 


FINE  PAPER\DEINK1NG\TISSUE  CATEGORY  (8  MILLS) 

Initial  Loadingi  1.300 
Options 

Fi  600 

M  400 

n  200 

F4*  200 


3,600 

400 
300 
200 
200 


N/G 

N/G 
N/G 
N/G 
N/G 


CORRUGATING  CATEGORY  (2  MILLS) 

Initial  Loadingt 
Options 

CI 

C2 

C3* 


1^00 

130 
70 
70 


15.400 

100 
50 
50 


N/G 

N/G 
N/G 
N/G 


TOTAI^  FOR  Tire  PULP  AND  PAPER  SECTOR  (27  MILLS) 

Initial  Loiding*  36.400  1 17,400 


COST  EFFECTIVE 
MAXIMUM 


K2+S1+F1+C1 
K5+S2+F2+C2 


8,230 
4.970 


4.100 
3,650 


3.900 

1.200 
1.000 


200 

100 
100 
100 

100 
100 


SULPHITE/MECOANICAL  CATEGORY  (8  NflLLS) 

Initial  Uadings                 1 1 .900  63.800  N/G  50 

OnMons 

SI                                                      1.900  1.000  N/G  70 

Si                                    ■                 1.000  700  N/G  40 

S3,                                                     1.000  700  N/G  40 


10 
10 
10 
10 


11 


264 

186 
153 


N/A  =  No  estimate  made 
N/G=Not  Generated  at  this  Mill 
•  Not  least-cost,  dropped  Irom  further  analyses. 

SOURCE:  Best  Available  Technology  for  thr  Ontario  Pulp  and  Paper  Industrv 
N.  McCubbin  Consultants  Inc.,  Feb.  1992 


1.000 

1,300 
1,200 
1.200 
1.200 
1.200 


270 

880 
N/A 
N/A 


70 

190 
150 
N/A 

N/A 


130 


6 

70 

3 

N\A 

3 

N\A 

1.470 

2,340 
1.350 


COSTS 
CAPITAL        O&M  ANNDAtlZED 

tmillion  $mtll!on/year    AFTER-TAX 

:       ;  .tmJllIon/Ttar     . 


266 
326 
427 
770 
1.020 


31 
43 
57 
53 


27 

33 
31 


583 
1,351 


10,2 

19.7 

9.4 

-15,6 

24.3 


198 

25.7 

255 

27.9 

238 

33.6 

4.0 
6.3 
6.8 
7.8 


4.7 
4,9 
5,3 


54.0 
63.3 


mi. 


51.0 

72.4 
122.9 


^;5 
45.4 


5.7 

8.3 

10.2 

10.4 


5.7 
6.4 

6.5 


94.3 
181.4 


tax  operating  cost  to  show  a  "typical" 
after-tax  annual  expenditure  for  the 
abatement  program.  Use  of  higher 
interest  rates  for  annualization,  where 
warranted,  would  increase  the  annualized 
cost  of  the  capital  component.  Where 
T=0,  a  higher  interest  rate  would  be 
applied  in  the  annualization  formula  to 
compute  a  higher,  before-tax  annualized 
total  cost  to  reflect  the  higher  before-tax 
return  that  firms  require  when  investing 
funds.  However,  annualized  cost  figures 
shown  below  are  after-tax  estimates. 

Wastewater  flows  and  contaminant 
loadings  are  also  a  function  of  production 
of  a  particular  plant.  In  order  to  produce 
comparable  estimates  of  contaminant 
reductions  and  their  costs  for  each 
technology  train,  a  "reference"  level  of 
production  has  been  postulated  for  each 
mill.  These  reference  production  rates 
are  listed  in  Table  4.3  and  an  average  of 
the  daily  production  rate  that  was 
exceeded  on  only  10%  of  the  first  six 
months  of  1990.  Generally  these 
reference  production  rates  are  the 
maximum  capacity  levels  of  output  that 
can  be  achieved  at  each  mill. 

Based  on  the  information  provided  in 
McCubbin  (1992),  it  is  presumed  that 
each  of  the  technologies  and 
combinations  used  to  develop  cost 
estimates  are  of  equal  reliability. 

For  some  mills,  especially  sulphate  (kraft) 
mills,  technologies  that  were  expected  to 
achieve  loading  reductions  for  BOD,  TSS 
and  AOX  were  also  estimated  to 
increase  loadings  of  phosphorus  and 
nitrogen.  This  trade-off  occurs  because 
nutrients  are  added  during  the  operation 
of  secondary  effluent  treatment 
processes    in    order    to    maintain    an 


optimum  microbial  population  for  BOD 
removal. 


4.3      Abatement  Cost  Functions 

Estimates  of  costs  and  contaminant 
removals  associated  with  each 
technology  train  or  BAT  Option  are  used 
to  derive  abatement  cost  functions  for 
each  plant  in  each  process  category. 
The  cost  functions  consist  of  5  points  or 
levels  of  cost  and  contaminant  removal 
achieved  by  the  technology  combinations 
for  the  sulphate  (kraft)  mills,  4  for 
deinking/board/fine  papers/tissue  mills 
and  3  points  for  mills  in  each  of  the  other 
process  categories. 

Tabular  and  graphic  cost  functions  show 
loading  removals  or  final  loadings  per 
year  of  each  contaminant  associated  with 
the  annualized  cost  of  each  BAT  Option. 
Cost  functions  for  individual  plants  can 
be  used  to  evaluate  the  potential  cost 
implications  of  proposed  limits  for  specific 
pollutants  and  other  policy  options.  In 
this  report,  they  are  used  to  derive 
aggregate  sector  level  cost  functions 
based  on  specific  decision  rules.  These 
aggregate  cost  functions  provide  cost 
estimates  for  the  financial  assessment  of 
individual  firms. 

Three  types  of  aggregate  category  cost 
functions  may  be  derived: 

•  a  simple  summation  of  costs  and 
removals  of  the  same  BAT  Option 
applied  at  each  mill; 

•  the  cumulative,  least-cost  mix  of 
BAT  Options  at  each  mill  to 
achieve  successively  higher  total 
levels  of  contaminant  removal  (or 
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lower  levels  of  total  final  loadings) 
for  the  sector  at  the  lowest  total 
annualized  cost;  and 

*  the  cost  per  unit  of  pollutant 
removed  of  each  BAT  Option  for  a 
category. 

Abatement  cost  functions  display  only  the 
least-cost  combinations  of  technologies 
to  achieve  specific  degrees  of  removal  or 
final  loadings.  The  analyses  to  follow 
show  that  some  of  the  technology  trains 
at  certain  mills  reduce  the  same  quantity 
of  specific  pollutants  but  at  differing 
costs.  Only  least-cost  BAT  Options  that 
achieve  a  given  level  of  removal  are 
used  to  derive  plant-level  cost  functions 
which  are  subject  to  further  economic 
and  financial  assessments. 

4.4  BAT  Options  and  Cost 
Estimates 

The  various  combinations  of  technologies 
or  "technology  trains"  that  are  postulated 
for  each  mill  are  listed  in  Appendix  A 
along  with  their  associated  capital,  O&M 
and  annualized  costs,  and  estimated 
contaminant  loading  reductions.  Initial 
loadings  and  estimated  final  loadings  for 
each  mill  are  also  contained  in  Appendix 

Abatement  costs  vary  from  one  plant  to 
another  because  mills  have  different 
production  processes,  initial  flow  rates 
and  effluent  qualities.  Consequently,  the 
application  of  similar  treatment 
technologies  will  yield  different  cost 
estimates  at  different  mills  because  of 
site-specific  differences  in  the  ability  to 
modify  processes  and  the  ability  to  adapt 
treatment  systems  to  each  mill. 
Moreover,     if     a     mill     has     already 


implemented  the  technology  concerned, 
or  has  achieved  equivalent  effluent 
quality,  because  of  its  inherent  process 
and/or  because  of  prior  expenditures,  it  is 
shown  as  having  a  zero  cost. 

Category  level  aggregate  capital,  O&M 
and  total  annualized  costs  of  each  BAT 
Option  are  summarized  in  Tables  4.4  and 
4.5.  Table  4.4  displays  the  total  initial 
contaminant  loadings  and  reductions  in 
these  loadings  for  each  process 
category.  Table  4.5  presents  initial 
loadings  and  final  loadings  for  each 
category.  Again,  loading  reduction  and 
final  loading  estimates  were  produced  for 
5  contaminants  for  the  sulphate  (kraft) 
category  and  4  contaminants  for  the 
other  categories. 

Figure  4.1  shows  final  loadings  of  each 
contaminant  plotted  against  total 
annualized  costs  for  each  BAT  Option  or 
technology  train  for  the  sulphate  (kraft) 
category  (9  mills).  Initial  loadings  for 
BOD,  TSS,  AOX.  nitrogen  and 
phosphorus  are  listed  in  the  legend  and 
displayed  where  the  scale  of  the 
horizontal  axis  permits.  These  initial 
loadings  are  based  on  data  collected 
during  the  MISA  monitoring  period, 
January  1,  1990  to  December  31,  1990. 

The  9  sulphate  (kraft)  mills  currently 
discharge  22,000  tonnes  of  TSS 
annually,  35,000  tonnes  of  BOD.  3,900 
tonnes  of  AOX,  200  tonnes  of 
phosphorus  and  1,000  tonnes  of 
nitrogen.  Based  on  the  BAT  Option  K5, 
the  maximum  reduction  of  the  listed 
contaminants  that  is  technically 
achievable  for  kraft  milts  is  18,400  tonnes 
of  TSS  (84%),  32,800  tonnes  of  BOD 
(95%),  3,300  tonnes  of  AOX  (85%)  and 
100  tonnes  of  phosphorus  (50%).     As 
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noted  earlier,  nitrogen  loadings  would 
increase  under  this  option  by  200  tonnes 
(20%)  above  current  levels. 

In  terms  of  the  ability  to  remove  AOX, 
each  BAT  Option  (Kl  to  K5)  that  can  be 
applied  to  the  sulphate  (kraft)  mills  is 
least  cost,  to  achieve  a  given  amount  of 
AOX  removed.  Technology  train  K5 
represents  the  maximum  removal  of  AOX 
at  each  plant  and  imposes  the  highest 
total  annualized  costs.  However,  this 
relationship  does  not  hold  for  BOD  or 
TSS.  In  terms  of  the  ability  to  remove 
BOD.  BAT  Options  K3  and  K4  are  not 
least  cost.  BAT  Options  K3  and  K4 
remove  the  same  quantities  of  BOD  or 
TSS  from  the  category  as  does  BAT 
Option  K2  but  at  a  significantly  higher 
cost  (See  Table  4.4).  This  means  that  an 
aggregate  category  cost  function  for  BOD 
or  TSS  would  only  include  BAT  Options 
K1,  K2  and  K5  but  the  aggregate  cost 
function  for  AOX  would  include  all  five 
BAT  Options  suggesting  that  the  BAT 
Options  for  the  sulphate  (kraft)  category 
are  designed  primarily  to  reduce  AOX. 

Abatement  cost  functions  for  each  plant 
in  each  category  are  displayed  in  Figures 
4.2  to  4.11.  For  the  sulphate  (kraft) 
category,  initial  and  final  loadings  of  AOX 
are  graphed  against  annualized  costs  for 
each  plant  and  presented  in  Figures  4.2 
and  4.3.  At  the  mill  level,  these  graphs 
indicate  that  all  but  one  sulphate  (kraft) 
mill  (CPFP  Thunder  Bay)  could  reduce 
its  AOX  loading  to  between  100  and  200 
tonnes  per  year  with  BAT  Options  K2  or 
K3.  The  CPFP  mill  at  Thunder  Bay 
could  reduce  its  AOX  loadings  to  about 
300  tonnes  per  year  by  implementing 
BAT  Option  K3. 


Figure  4.4  presents  cost  functions  which 
graph  initial  and  final  loadings  of  BOD 
against  annualized  costs  for  each  plant  in 
the  sulphate  (kraft)  category.  It  is  clear 
from  this. graph  that  only  two  technical 
options  exist  for  each  mill  that  differ 
significantly  in  the  reduction  of  BOD, 
namely  Kl  and  K5.  The  same  result  can 
be  seen  in  Figure  4.5  for  TSS. 
Consequently,  if  TSS  and  BOD  were  the 
contaminants  of  chief  concern  from 
sulphate  (kraft)  mills,  only  the  Kl  or  the 
K5  levels  of  abatement  would  be 
included  in  cost  functions  or  would  be 
considered  for  setting  limits  for  these 
pollutants. 

Each  sulphate  mill  could  reduce  its 
annual  loadings  to  about  1 ,000  tonnes  of 
TSS  and  500  tonnes  of  BOD  by 
installing  the  least  costly  BAT  Option  Kl 
as  shown  in  Figures  4.4  and  4.5. 

Figures  4.6  to  4.11  present  graphs  of 
initial  and  final  loadings  of  TSS  and  BOD 
against  annualized  costs  for  each  plant  in 
the  sulphite-mechanical  (8  mills), 
deinking/board/fine  papers/tissue  (8  mills) 
and  corrugating  (2  mills)  categories. 
These  graphs  show  that  the  largest 
incremental  reduction  of  TSS  and  BOD 
could  be  achieved  by  adopting  the  lowest 
cost  technology  train.  For  these 
categories,  the  highest  cost  technology 
trains  achieve  no  further  reductions  in 
TSS  or  BOD  contaminant  loadings  than 
the  lower  cost  second  BAT  Option. 
Moreover,  phosphorus  and  nitrogen 
loadings  are  increased  at  some  mills  by 
these  options  due  to  the  installation  of 
biological  effluent  treatment. 

As  noted  in  Tables  4.4  and  4.5,  option 
S3  for  the  sulphite-mechanical  mills  is 
not  least-cost  in  reducing  either  BOD  or 
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Figure  4.1 
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ABATEMENT  COSTS  AND  FINAL  LOADINGS 
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Figure  4.2 


KRAFT  MILL  SUBSECTOR  (5  Mills) 
ABATEMENT  COSTS  AND  FINAL  LOADINGS 
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Figure  4.3 
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KRAFT  MILL  SUBSECTOR  (4  Mills) 
ABATEMENT  COSTS  AND  FINAL  LOADINGS 
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Figure  4.4 

KRAFT  MILL  SUBSECTOR  (9  MILLS) 
ABATEMENT  COSTS  AND  FINAL  BOD  LOADINGS 

ANNUALIZED  COST  {Millions  $/year) 

20 

1S 
10 

s 

' 

1 

.  .... 

^S 

;S^ 

^ 

0 

— »— i» i =♦-» ' — ■* — ' ^i*-* ..— _— u— . — - 

1          t          »          <           •          •          '          • 

FINAL  BOD  LOADINGS  (Tonnes  /year)  (Thousands 

MILLS 

—  D0MTARC0RN(B.D4Br         -O-CPFP   TBAY  (7.589}*          ♦CPFP  DRY  (1,143)- 
*  BOISE  FF  (3,285)'              OpOMTAR   RR  (5.738)'        ▼EDDY   ESP  (616)" 
*J  RIVER  MARA  (4.586)*   »  KIM  C  TERR  (S14)*           ♦MALETTE  INC  (3,033)' 

•  (INITIAL  LOAOINOS  ■  TONNES/YEAR) 

ABATEMENT  COST  FUNCTIONS 


O 


*^ 

a 

a. 

Pi 

I 


Figure  4.5 


Figure  4.6 


KRAFT  MILL  SUBSECTOR  (9  MILLS) 
ABATEMENT  COSTS  AND  FINAL  TSS  LOADINGS 

ANNUALIZED  COST  (Millions  $/year) 
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SULPHITE  MILL  SUBSECTOR  (8  MILLS) 
ABATEMENT  COSTS  AND  FINAL  BOD  LOADINGS 


ANNUALIZED  COST  (Millions  $/year) 


10 


1 -^ 

?^ 

•  :■ 

0  5  10  15  20 

FINAL  BOD  LOADING  (Tonnes/year)  (Thousands) 


MILLS 

—  A-P  IROQ  F  (20,373)' 

-^A-P  PROV  P(1,541)' 

-*-A-P  F  WILL(5,118)* 

■*-A-P  TBAY  (9,981)* 

-o- BOISE  KEN  (12,734)* 

^QUE  &  ONT  (414)* 

-*-ST  MARYS  (2,081)' 

-e- SPRUCE  F  (11,564)* 

(INITIAL  LOADINGS  ■  TONNES/YEAR) 


ABATEMENT  COST  FUNCTIONS 


I 

n 

i 


Figure  4.7 


SULPHITE  MILL  SUBSECTOR  (8  MILLS) 
ABATEMENT  COSTS  AND  FINAL  TSS  LOADINGS 

ANNUALIZED  COST  (Mtlllons  $/year) 
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Figure  4.8 


FINE  PAPER/DEINKINGn"ISSUE/BOARD  SUBSECTOR  (8  MILLS) 
ABATEMENT  COSTS  AND  FINAL  BOD  LOADINGS 
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Figure  4.9 


FINE  PAPER/DEINKING/TISSUE/BOARD  SUBSECTOR  (8  MILLS) 
ABATEMENT  COSTS  AND  FINAL  TSS  LOADINGS 


ANNUALIZED  COST  (Thousands  $/year) 
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Figure  4.10 


CORRUGATED  SUBSECTOR  (2  MILLS) 
ABATEMENT  COSTS  AND  FINAL  BOD  LOADINGS 
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CORRUGATED  SUBSECTOR  (2  MILLS) 
ABATEMENT  COSTS  AND  FINAL  TSS  LOADINGS 
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TSS  in  that  it  reduces  the  same  amount 
of  each  contaminant  as  option  S2  but  at 
a  higher  cost  (see  chapter  2  for  a 
discussion  of  least  cost).  For  the 
deinking/board/  fine  papers/tissue  mills, 
options  F3  and  F4  are  not  least-cost  in 
their  ability  to  reduce  BOD  and  option  F4 
is  not  least-cost  in  its  ability  to  reduce 
TSS.  For  the  corrugating  mills,  BAT 
Options  02  and  03  are  not  least-cost  in 
reducing  BOD  and  BAT  Option  03  is  not 
least-cost  in  reducing  TSS. 

The  S3,  F4,  and  03  technology  trains, 
as  postulated  for  each  of  the  categories, 
are  clearly  not  least-cost  because  there 
would  be  no  further  reduction  in  TSS  or 
BOD  beyond  what  might  be  achieved  by 
technology  trains  S2,  F3  or  02 
respectively.  As  a  result,  these  options 
were  dropped  at  the  aggregate  level  and 
not  subject  to  further  analyses. 

Note  the  large  reductions  associated  with 
the  first  technology  train  in  Figures  4.4  to 
4.11.  Alternative  combinations  of 
technologies  exist  to  achieve  lower 
loading  reductions  at  each  mill  than  that 
achieved  by  the  first  combination  of 
technologies  postulated  by  McOubbin 
however,  these  technologies  did  not 
meet  the  criteria  of  Best  Available 
Technologies  for  the  purpose  of  the 
MISA  program  and  are  therefore  not 
discussed  in  this  report. 


4.5      Cost-Effectiveness 
Abatement  Options 


of 


Each  of  the  remaining  technology  trains 
for  each  category  is  presumed  to  be  the 
least-cost  option  to  achieve  the  specified 
levels  of  contaminant  removal,  up  to  the 
level  that  the  highest  cost  technology 


train  is  estimated  to  achieve.  Thus, 
application  of  the  BAT  Options 
K5+S2+F2+02  appears  to  be  the  "best 
available  technologies"  to  achieve  the 
highest  degree  of  contaminant 
removal  technically  achievable  at  least 
cost. 

These  options  could  remove  85%  of  total 
AOX  loadings,  98%  of  total  BOD,  86%  of 
total  TSS  and  42%  of  total  phosphorus 
loadings  discharged  by  the  27  pulp  and 
paper  mills  subject  to  the  MISA 
requirements.  However,  at  the  same 
time,  these  options  might  increase 
annual  nitrogen  loadings  by  19%.  From 
here  on,  this  combination  of  BAT  Options 
will  be  referred  to  as  the  "Maximum 
Removal"  scenario  for  the  entire  sector. 
This  scenario  provides  a  benchmark  level 
of  cost  and  contaminant  reduction  which 
can  be  compared  with  other  aggregate 
abatement  scenarios. 

A  substantial  number  of  combinations 
and  permutations  can  be  created  from 
the  remaining  least-cost  BAT  Options.  A 
decision  rule  is  required  to  narrow  down 
the  number  of  options  to  be  examined. 
One  approach  is  cost-effectiveness 
analyses  which  aims  to  identify  the 
lowest  cost  option  to  meet  a  single 
objective.  The  objective  in  this  analysis 
is  to  identify  the  BAT  Options  which 
minimize  the  cost  of  removing  each 
tonne  of  pollutant. 

The  cost  per  unit  of  pollutant  removed  (or 
average  cost)  is  one  measure  of  cost- 
effectiveness.  Table  4.6  displays  the 
annualized  cost  per  kilogram  of  pollutant 
removed  for  each  BAT  Option  and  each 
contaminant.  In  the  sulphate  (kraft) 
category,  Option  K1  represents  the 
lowest  cost  per  kilogram  removed  for 
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BOD  and  TSS  while,  as  indicated  by 
Figure  4.12,  K2  represents  the  lowest 
cost  per  kilogram  removed  for  AOX. 

For  the  sulphite- mechanical, 
deinking/board/fine  papers/tissue  and 
corrugating  categories,  BAT  Options  S1, 
F1  and  CI  respectively  are  the  cost- 
effective  option  based  on  average  cost 
per  unit  of  TSS  and  BOD  removed. 
Least-cost  BAT  Options  are  ranked  in 
Table  4.7  based  on  the  average  total 
annualized  cost  per  kilogram  of  pollutant 
removed. 

Another  method  of  measuring  cost- 
effectiveness  is  to  calculate  the  average 
incremental  cost  per  incremental  unit  of 
pollutant  removed  in  achieving 
successively  higher  levels  of  reduction. 
Table  4.8  displays  the  incremental  cost 
per  unit  of  pollutant  removed  for  each 
category.  Option  K2  is  associated  with 
the  lowest  average  incremental  cost  for 
AOX.  BAT  Option  K1  reduces  20%  of 
the  AOX  in  the  sulphate  (kraft)  category 
at  an  average  cost  of  about  $12  per  kg. 


Figure  4.13 


Incremental  Annualized  Cost  per 
Incremental  Kg  of  AOX  Removed-3  BAT  Options 


S/kg  Of  AOX  Removed 


By  undertaking  BAT  Option  K2,  the 
category  achieves  an  additional  50% 
reduction  in  AOX  at  an  average  cost  per 
kg  removed  of  about  $7.  The  average 
incremental  cost  per  incremental  kg 
removed  of  undertaking  BAT  Option  K3 
is  about  $15.  This  is  a  result  of  the  small 
increase  (8%)  in  removal  efficiency 
attained  by  undertaking  BAT  Option  K3 
as  compared  with  BAT  Option  K2.  BAT 
Options  K4  and  K5  would  impose  very 
large  average  incremental  costs  per  kg  of 
AOX  removed  of  $213  and  $252 
respectively.  Figure  4.13  shows  the 
average  incremental  annualized  costs 
per  kilogram  removed  of  AOX  for  first 
three  BAT  options  proposed  for  the  9 
mills  in  the  sulphate  (kraft)  category. 

In  all  four  categories,  the  first  least-cost 
BAT  Option  for  BOD  and  TSS  represent 
the  lowest  average  incremental  cost. 
Relatively  large  average  incremental 
costs  are  associated  with  the  higher 
least-cost  levels  of  pollutant  removal. 

Application  of  BAT  Options 
K2+S1+F1+C1  in  their  respective 
categories  would  represent  the 
most  cost-effective  scenario  in 
terms  of  the  lowest  cost  per  kg 
removed  of  BOD,  TSS  and 
AOX.  This  combination  of  BAT 
Options  and  the  resulting  costs 
and  removal  estimates  will  be 
referred  to  as  the  "Most  Cost- 
Effect  ive"  scenario  in 
subsequent  Chapters. 


->K1         K1->K2      K2->K3 
BAT  Optlont 


I  BAT  Estimates 


-47- 


Costs  and  Effectiveness 


4.6      Distribution  of  Abatement  Costs 

Most  Cost-Effective  Option 

The  distribution  of  annualized  cost  per 
tonne  of  product  is  shown  for  each  mill  in 
Figures  4.14  and  4.15.  The  sulphate 
(kraft)  category  is  the  most  important 
category  in  terms  of  total  output 
accounting  for  about  54%  of  the  total 
output  of  the  province  (see  Table  4.3). 
Its  share  of  the  total  annualized  cost  for 
the  sector  as  a  whole  is  approximately 
50%.  The  average  compliance  cost  in 
terms  of  annualized  cost  per  tonne  of 
output  for  the  entire  category  (using  the 
average  1990  production  listed  in  table 
4.3)  is  estimated  at  $15. 

For  the  9  mills  in  the  sulphate  (kraft) 
category  of  the  industry  four  mills  face 
compliance  costs  below  the  average  for 
the  category.  The  lowest  cost  mill  incurs 
a  cost  of  $9.10  per  tonne  of  output.  Five 
mills  face  costs  higher  than  the  average 
with  three  of  these  mills  exhibiting  costs 
more  than  twice  the  average  cost  per 
tonne  of  output  for  the  category. 

Figure  4.14 


ANNUALIZED  COST 

S/TONNE  OF  PRODUCT 
MOST  COST-EFFECTIVE  OPTION 


/y^y^/yA/s^ 


/ 


^■^ 
-^j" 


I  KRAFT  SUBSECTOH  ffiCORHUQATINQ  SUESECTOB 


The  eight  mills  in  the  sulphite-mechanical 
category  account  for  about  33%  of  the 
total  output  for  the  27  mills  and  would 
bear  approximately  38%  of  the  total 
annualized  cost  of  the  Most  Cost 
Effective  option.  The  average  annualized 
compliance  cost  for  this  category  is  about 
$19  per  tonne.  Five  of  the  eight  mills 
face  potential  abatement  costs  below  the 
average  for  the  category  while  three  mills 
face  potential  costs  above  the  average. 
Annualized  cost  per  tonne  of  output 
ranges  from  a  low  of  about  $2  at  the 
Quebec  and  Ontario  mill  to  a  high  of  $33 
at  Abitibi-Phce,  Thunder  Bay  Division. 

The  deinking/board/fine  paper  /tissue 
category  includes  small  scale  mills  which 
produce  specialty  products  and  account 
for  only  9%  of  total  output  of  the  27  mills 
subject  to  MISA.  Of  the  eight  mills  in  this 
category,  two  Kimberly  Clark  mills 
(Huntsvllle  and  St.  Catharines)  have  no 
options  defined  for  them  and  therefore 
face  a  zero  cost.  According  to  McCubbin, 
the  Kimberly-Clark  mills  at  St.  Catharines 
and  Huntsville  already  discharge  effluent 
of  better  quality  than  attainable  with  the 
proposed  technology  trains  due 
to  improved  white  water 
management.  Thus,     this 

category  would  bear  only  6%  of 
the  total  industry  cost.  Three  of 
the  remaining  six  mills  face 
potential  costs  below  the 
average  annualized  cost  per 
tonne  of  output  of  $10  while 
three  mills  face  annualized 
costs  above  the  average. 

The  corrugating  subcategory  is 
comprised  of  only  two  mills,  one 
facing  potential  annualized 
costs  of  $20  per  tonne  of  output 
while  the  other  faces  a  potential 
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Figure  4.15 
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annualized  cost  of  $34  per  tonne  of 
output. 

4.7      Summary 

McCubbin  Consultants  Inc.  identified  up 
to  5  abatement  technology  combinations 
for  the  27  mills  subject  to  MISA 
requirements.  Technical      removal 

estimates  associated  with  the  abatement 
technology  combinations  have  been 
provided  for  four  conventional  pollutants 
and  AOX. 

The  analyses  reported  in  this  chapter 
indicate  that: 

1 )  of  five  potential  BAT  Options 
available  for  sulphate  (kraft)  mills, 
each  of  the  5  BAT  Options  would 
achieve  incremental  reductions  of 
AOX  but  only  BAT  Options  K1 
and  K5  (the  most  costly  level) 
would  reduce  TSS  and  BOD 
loadings; 


2)  for  the  remaining  1 6  non- 
kraft  mills,  McCubbin 
Consultants  Inc.   (1991) 

■  postulated  only  2  or  3 
options  that  are   least- 
cost  for  the  removal  of 
■        TSS  and  BOD. 

3)  Nitrogen  and 
Phosphorus  loadings  are 
reduced  in  some  mills 
and  increased  in  others 
due  to  the  installation  of 
biological  effluent 
treatment  systems. 


Abatement  cost-functions 
indicate  that  it  would  be 
possible  for  eight  of  the  nine  sulphate 
(kraft)  mills  to  reduce  annual  AOX 
loadings  below  200  tonnes  per  year  per 
mill  (from  an  average  initial  loading  of 
365  tonnes  per  year)  by  implementing 
the  most  cost-effective  BAT  Option  K2  or 
K3  at  each  mill.  Sulphate  (kraft)  mills 
could  reduce  their  TSS  loadings  below 
900  tonnes  per  year  per  mill  (from  a  mill 
average  of  2,400  tonnes  per  year)  by 
implementing  the  least-costly  BAT  Option 
K1  but  would  also  achieve  large  BOD 
and  TSS  loading  reductions  by 
implementing  BAT  Option  K2. 

Two  measures  of  cost-effectiveness  were 
computed  for  each  mill  and  compared. 
These  analyses  indicate  that  the 
combination  of  BAT  Options 
K2+S1+F1+C1  would  be  the  most  cost- 
effective  scenario  at  reducing  each  tonne 
of  BOD,  TSS  and  AOX  for  the  sector  as 
a  whole.  To  install  this  combination,  the 
sector  could  incur  a  cost  of  $580-million 
in  capital  costs  or  $94-million  annualized 
over  10  years  and  could  achieve  a  77% 
reduction  in  TSS,  a  96%  reduction  in 
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BOD  and  a  70%  reduction  in  AOX 
loadings.  Tliis  Cost-Effective  level  of 
abatement  may  be  compared  with  the 
larger  cost  Maximum  Technically 
Achievable  level  of  control  which  could 
cost  the  sector  $1.3  billion  In  capital 
costs  or  $181 -million  annualized  over  10 
years.  Application  of  these  technologies 
are  estimated  to  achieve  reductions  in 
TSS  of  86%.  BOD  of  98%,  and 
reductions  in  AOX  of  85%. 
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Endnotes  to  Chapter  4 

According  to  the  BAT  Subcommittee,  technologies  are  demonstrated  if  they  satisfy 
the  following  criteria: 

•  technologies  are  utilized  in  the  pulp  and  paper  industry,  or  in  similar 
applications  producing  comparable  effluents; 

•  technologies  can  be  retrofitted  into  at  least  some  of  the  existing  facilities; 

•  technologies  have  preferably  been  in  commercial  use  for  a  significant  time, 
one  year; 

•  Design/sizing  and  costing  information  are  available  or  can  be  developed; 
and 

•  Bench  or  pilot-scale  technologies  were  considered  in  some  cases  of  special 
interest. 

The  general  annualization  formula  is: 

TAC  =  O&M  X  (1-T)  +  K  X  (r/(1-(r+in)  x  (1-T) 

where:           TAC  =  Total  Annualized  Cost  of  Abatement 

O&M  =  Operating  and  Maintenance  Costs 

T  =  Income  Tax  Rate 

K  =  Capital  Cost 

r  =  (Real)  Discount  or  Interest  Rate 

n  =  Life  of  Abatement  Equipment  or  System 

When  T  =  0,  TAC  represents  the  "before-tax"  cost  of  the  BAT  Option  which  is  also 
the  cost  to  society;  when  T  >  0,  TAC  represents  the  "after-tax"  cost  which  is  borne 
by  the  polluter. 

The  rate  of  interest  used  for  the  analyses  is  somewhat  higher  than  interest  rates 
being  offered  during  the  summer  of  1992.  If  rates  continue  to  remain  at  this  level, 
annualized  costs  reported  in  this  study  may  be  over-estimated. 
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5.0  ABILITY  OF  THE  ONTARIO  PULP  AND  PAPER 
SECTOR  TO  INCREASE  PRICES  OR  REDUCE 
FACTOR  COSTS 


Available  evidence  indicates  that  prices  of  market  pulp  and  newsprint  are 
detennined  in  competitive  international  mari<ets.    The  current  recession  has 
forced  both  newsprint  and  pulp  producers  to  reduce  capacity  utilization  rates. 
The  degree  of  competition  found  in  product  markets  combined  with  the  current 
recession  indicate  that  Ontario  market  pulp  and  newsprint  producers  have  little 
control  over  the  price  of  their  product. 

Historically,  domestic  markets  for  paper  and  board  products  have  been  tariff 
protected  and  supplied  by  relatively  few  producers  so  that  prices  could  be 
maintained  well  above  cost  levels  incurred  by  Canadian  producers.   Cost 
increases  at  these  mills  could  be  recovered  by  steadily  rising  prices  for  these 
products.   However,  disappearing  trade  barriers  allow  increasing  competition  : 
and  have  eroded  f inns'  ability  to  impose  price  increases  unilaterally  for  most 
paper  products. 

It  is  unlikely  that  individual  Ontario  firms  could  extract  cost  reductions  from 
other  input  factors  such  as  labour  or  raw  materials.  Modernization  and 
capacity  expansion  investments  may  enable  some  firms  to  capture  economies 
of  scale  and  lower  costs,  but  these  possibilities  are  also  uncertain  at  this  time. 


5.1      The     Potential     to     Increase 
Product  Prices 

The  ability  of  a  firm  to  control  product 
prices  depends  on: 

the  elasticity  of  demand  for  its 
products; 

the  structure  of  the  market  it  sells 
to  and  competes  in; 

prevailing  market  demand 
conditions  (i.e.  growing  or 
contracting); 

International  trade  barriers  or  the 
lack  thereof;  and 


capacity  utilization. 

How  each  factor  contributes  to  or 
detracts  from  this  ability  is  discussed 
below. 

Demand  for  a  product  is  price  inelastic  if, 
all  other  things  held  equal,  a  1  %  increase 
in  price  leads  to  a  less  than  1  %  decrease 
in  the  quantity  of  that  product  consumed. 
Inelastic  demand  for  a  product  allows  the 
producer  to  increase  phces  in  the  short 
run  without  experiencing  a  decrease  in 
revenue.  As  long  as  costs  do  not  hse  at 
the  same  time,  the  firm's  profits  wili 
increase  as  well. 
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Price  elasticity  of  Ontario  paper  products 
depends  on  the  availability  of  substitutes 
and  on  the  ability  or  willingness  of 
consumers  to  reduce  consumption  of  the 
good  or  service  in  question.  The  greater 
the  extent  that  consumers  of  Ontario- 
made  pulp  and  paper  products  can  be 
served  from  other  provinces  in  Canada 
and  abroad,  the  more  price  elastic  is 
demand. 

The  ability  of  Ontario  mills  to  pass  on 
cost  increases  as  higher  prices  will  be 
reduced  by  the  extent  to  which  mills 
outside  of  the  province  may  be  induced 
to  enter  and  compete  in  markets 
traditionally  served  by  Ontario  producers. 
Moreover,  the  more  Ontario  output  that  is 
sold  in  other  markets,  the  greater  will  be 
price  elasticities  of  demand. 

Important  structural  and  organizational 
characteristics  of  an  industry  and  its 
markets  include  the  number  of  buyers 
and  sellers  and  the  market  shares  of  the 
largest  firms.  If  there  are  many  buyers 
and  sellers,  and  each  firm  controls  only 
a  small  portion  of  sales  or  production 
capacity,  i.e.  less  than  5  percent,  no 
single  firm  can  raise  prices  by  its  own 
actions.  Such  a  market  or  industry  is 
termed  competitive  and  producers  or 
consumers  have  little  or  no  capability  to 
set  prices  independently. 

By  contrast,  if  a  small  number  of  firms 
supply  a  given  market,  with  one  or  two 
firms  commanding  a  large  portion  of 
market  shares  (say  25%  or  more  each) 
the  situation  is  known  as  an  oligopoly. 
Dominant  firms  in  this  type  of  market 
may  have  sufficient  market  power  to  set 
prices  through  "price  leadership"  or  by 
tacit  agreement  amongst  all  competitors. 


A  market  or  industry  dominated  by  a 
single  supplier  firm  is  monopolistic. 
Within  limits  imposed  by  demand 
conditions  for  the  product  or  service  in 
question  (eg.  price  elasticity),  the 
monopoly  firm  can  set  prices  in  that 
market.  Monopoly  producers  have  the 
greatest  ability  to  pass  on  cost  increases 
as  higher  prices  but,  depending  on  price 
elasticities,  price  increases  can  result  in 
reduced  demand  for  the  monopolist's 
output. 

Classification  of  a  particular  market  or 
industry  as  competitive,  oligopolistic  or  a 
monopoly  depends  on  the  number  of 
firms  currently  involved  in  it.  The  fewer 
the  number  of  suppliers  to  a  market,  the 
more  concentrated  it  is  and  the  greater 
the  apparent  ability  of  firms  to  recover 
increased  costs  by  raising  prices. 

The  Herfindahl  Index  is  a  measure  of 
industry  concentration  that  is  defined  as 
the  sum  of  the  squares  of  the  market 
shares  of  each  enterprise  in  an  industry. 
An  index  value  of  1  signifies  a  perfect 
monopoly  where  one  firm  controls  100% 
of  the  market  share.  A  market  with  four 
firms  each  having  equal  market  shares 
(25%  each)  would  have  a  Herfindahl 
index  of  0.25%.  An  index  value  close  to 
0  signifies  a  perfectly  competitive 
industry  which  consists  of  many 
enterprises,  each  of  which  has  an  equal 
market  share. 

Statistics  Canada  (1986)  reported  a 
Herfindahl  Index  for  shipments  of  about 
0.05  for  the  Canadian  pulp  industry  and 
a  value  of  0.09  for  the  more  concentrated 
newsprint  industry.  By  comparison,  the 
automobile  manufacturing  sector,  which 
includes  Japanese  and  European  firms 
as  well  as  the  North   American   "Big 
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Three",  recorded  the  highest  Herfindahl 
Index  of  0.35.  The  Index  for  another 
relatively  concentrated  Canadian 
industry,  iron  and  steel,  was  close  to  0.2. 

Another  measure  of  industrial 
concentration  is  the  percentage  of  total 
shipments  made  by  the  4  largest  firms  in 
an  industry  (C4).  The  4-firm  shipments 
concentration  for  the  Canadian  pulp 
industry  is  34.6%  and  for  the  newsprint 
industry  is  48.8%  as  compared  to  the 
46%  weighted  average  for  Canadian 
manufacturing  industries  as  a  whole  (See 
Table  5.1).  These  index  values  imply 
that  ■  the  Canadian  pulp  and  paper 
industry  has  a  relatively  competitive 
market  structure. 

Moreover,  because  reported 
concentration  indices  do  not  include 
export   markets  and  firms  that   import 


goods  into  Canada,  the  market  structure 
for  products  such  as  market  pulp  and 
newsprint  are  even  more  competitive 
than  indicated  by  concentration  indices. 

Prevailing  market  demand  conditions 
include  trends  in  the  growth  or  decline  in 
demand  for  a  product,  changes  in 
technologies  or  product  specifications 
and  certain  institutional  arrangements. 
During  periods  of  rising  demand,  firms 
generally  have  greater  opportunities  to 
initiate  and  maintain  price  increases. 
During  periods  of  declining  demand, 
producers  are  often  obliged  to  cut  prices 
in  order  to  move  product. 

The  introduction  of  new  products  or 
product  specifications  sometimes  present 
opportunities  for  price  increases  or 
premiums.  For  example,  writing  papers 
containing  secondary  fibres  brought  a 


Table  5.1 


Enterprise  Concentration  Measures 

Concentration  of  Shipments  of  the  Four  Largest  Firms  (04): 


Pulp  Industry 
Newsprint  Industry 

Concentration  of  Shipments  -  1986 


Pulp  Industry 
Newsprint  Industry 

Herfindahl  Measures 


1983       1984       1985        1986 


Pulp  Industry 
Newsprint  Industry 


Source:  Statistics  Canada  Catalogue  31-402 


32.8 

30.2 

32.5 

34.6 

58.4 

49.6 

48.9 

48.8 

04 

C8 

C12 

CIS 

C20         050 

34.6 

55.2 

70.1 

81.8 

90.9          100 

48.8 

73.1 

88.7 

97.1 

100 

Shipments 

Value  Added 

Employment 

0.0549 

0.0578 

0.0600 

0.0868 

0.0864 

0.1008 
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price  premium  as  did  metric  sized  writing 
papers  that  were  used  by  the  provincial 
govemment  during  the  1 970's  and 
1980's. 

Institutional  arrangements  that  affect 
product  pricing  include  tariffs  and  non- 
tariff  barriers  to  international  trade. 
These  factors  create  a  competitive 
advantage  for  domestic  firms  protected 
by  tariffs  or  other  barriers.  As  a  result, 
barriers  to  trade  diminish  the  number  of 
participants  in  a  market  and  increase  the 
ability  of  the  participants  to  pass  on  cost 
increases  as  higher  prices. 

Where  the  production  of  a  product  has 
reached  its  capacity  limit,  as  measured 
by  the  capacity  utilization  rate,  and 
demand  continues  to  rise,  the  ability  to 
increase  prices  is  enhanced  until 
increases  in  capacity  are  put  in  place. 
Conversely,  when  demand  for  a  product 
falls  sufficiently  to  cause  one  or  more 
suppliers  to  drop  out  of  a  market,  a 
temporary  shortage  of  product  may  follow 
which  soon  disappears  after  prices 
increase  and  consumers  adjust  their 
purchases  to  the  new  price  regime. 

The  greater  the  capacity  utilization  rate, 
the  easier  it  is  to  increase  prices. 

Ontario  pulp  and  paper  mills  sell  both 
domestically  and  internationally  to  three 
primary  markets:  market  pulp,  newsprint, 
and  paper  products  including  fine  papers 
and  paperboard.  In  the  remaining 
sections  of  this  chapter  each  of  these 
markets  will  be  analyzed  to  determine 
the  ability  of  Ontario  producers  to  pass 
on  pollution  abatement  and  monitoring 
cost  increases  as  higher  prices. 


5.2      Newsprint  Markets  and  Prices 

Price  Elasticitv 

Singh  et  al-  (1984)  concluded  that  paper 
and  paperboard  prices  were  relatively 
stable  during  the  1950's  and  1960's  so 
that  there  was  little  consideration  of  the 
effect  of  price  changes  on  demand.  A 
perceived  lack  of  substitutes  for  paper 
products  contributed  to  the  assumption, 
without  extensive  empirical  testing,  that 
price  elasticities  of  demand  for  newsprint 
were  very  low. 

In  earlier  studies,  Gutherie  (1972)  and 
Schaefer  (October  1979)  found  that 
newsprint  demand  was  price  inelastic: 
between  -0.1  and  -0.4  (ie.  the  quantity  of 
newsprint  demanded  would  decrease  by 
between  0.1%  and  0.4%  for  each  1.0% 
increase  in  price). 

Singh  etal.  (1 984)  argued  that  during  the 
1970's,  pulp  and  paper  price  increases 
constituted  evidence  that  price  elasticities 
of  demand  for  newsprint  could  be 
increasing  and  that  if  this  was  the  case, 
the  issue  required  re-examination. 
Using  a  dynamic  model  framework  with 
data  between  1961  and  1982  that 
considered  consumers'  buying  habits, 
inventories  and  expectations,  Singh 
(1986)  found  the  demand  response  for 
various  grades  of  paper  products  was 
more  elastic  than  previous  studies  had 
found.  According  to  Singh,  empirical 
long-run  price  and  income  elasticities 
were  significantly  higher  than  short  run 
estimates,  as  would  be  expected.  Singh 
concluded  that  newsprint  and  printing 
and  writing  papers  were  more  price 
elastic  than  tissue,  sanitary  paper, 
wrapping  paper  and  paperboard  products 
which  may  be  subject  to  more  habitual 
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Table  5.2 


Short-run  and  Long-run  Elasticities  of  Demand  for 
Paper  and  Paperboard  Products 

Products 

Short-run 
Income  Elasticity 

Long- Run 
Income  Elasticity 

Shorl-nin 
Price  Elasticity 

Long-run 
Price  Elasticity 

Newsprint 

No  significant  results 

Printing  and 
Writing  Paper 

0.93 
0.60 

1.73 

-0.89 
-0.59 

-1.30 

Tissue  and 
Sanitary  Paper 

2.28 
0.56 

3.02 

-0.45 
-0.37 

-0.88 

Wrapping  Paper 

0.43 

- 

-0.56 
-0.69 

-0.89 

Paperboard 

0.95 
0.69 

1.41 

-0.77 
-0.64 

-1.01 

Note:  For  each  paper  product,  the  top  row  shows  elasticities  based  on  a  dynamic  modelling  framework,  while  the 
second  row  shows  elasticities  computed  by  a  static  model.    Long  run  elasticities  were  not  estimated  with  the  static 
model. 

Source:  Singh  and  Nautiyal,  "Adjustment  Dynamics  of  Paper  and  Paperboard  Consumption  in  Canada",  Journal  of 

Agricultural  Economics 

March  1986. 

purchasing  patterns  and  brand  allegiance 
than  other  products  and  for  which  there 
are  fewer  substitutes.  Singh's  results, 
which  are  sumrriarized  in  Table  5.2, 
indicate  that  newsprint  and  other  paper 
products  are  still  price  inelastic. 

List  and  Transaction  Prices 

According  to  industry  spokespersons 
prices  for  paper  products  include  list  and 
transaction  or  marl<et  prices.  List  prices 
are  those  "published"  or  announced  by 
producers  for  specific  products. 
Transaction  or  market  prices  are  those 
that  are  actually  realized  and  reflect 
discounts  or  premiums  that  are 
occasioned  by  market  conditions.  During 
periods  of  economic  growth  and  rising 
demand,  list  and  transaction  prices  tend 
to     converge.  However,     during 

recessionary  periods  and  soft  markets  as 


experienced  during  the  last  three  years, 
list  and  transaction  prices  for  newsprint 
have  diverged  with  the  latter  falling  as 
much  as  31%  below  list  prices,  according 
to  industry  representatives. 

Transaction  price  discounting  has  also 
been  exacerbated  by  excess  capacity  in 
North    American.  North    American 

newsprint  producers  installed  five  new 
paper  machines  in  1989,  each  having  a 
capacity  of  200,000  metric  tonnes,  with 
six  more  expected  to  start  before  1992 
(CPPA,  1991a.  1991d).  Just  one  of 
these  new  paper  machines  has  the  same 
capacity  as  2  or  more  machines  in  some 
Ontario  mills.  Under  market  conditions 
prevailing  in  1991-92,  not  all  of  this  new 
production  can  be  sold  without 
discounting  prices  or  providing  consumer 
incentives  such  as  no  transportation 
charge. 
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Wide  price  fluctuations  are  a 
characteristic  of  a  capital  intensive 
industry.  Capital-intensive  plants  must 
incur  large  fixed  costs  regardless  of  the 
level  of  output  at  which  they  operate. 
Consequently,  the  more  they  produce, 
the  lower  their  average  costs.  As  long 
as  product  prices  and  total  revenues  of 
an  individual  mill  are  high  enough  to 
cover  variable  costs,  each  mill  has  an 
incentive  to  maintain  as  high  a  level  of 
production  as  possible. 

A  dynamic  pattern  follows  from  this 
structural  feature.  During  periods  of 
growing  demand,  firms  expand  their 
capacity.  This  new  production  capacity 
must  be  added  in  discrete  blocks  so  that 
total  capacity  may  exceed  quantity 
demanded  when  initially  installed.  Since 
each  mill  has  an  incentive  to  produce  at 
full  capacity,  transaction  price  discounting 
may  be  necessary  to  sell  the  extra 
production.  Discounting  and  other 
competitive  behaviour  serve  to 
exacerbate  otherwise  modest  price 
declines  that  may  be  initiated  by  cyclic 
demand  contractions. 

The  bottom  of  the  cycle  is  determined  by 
the  supplier  with  the  lowest  costs  of 
production,  called  the  "low  cost  supplier". 
The  low  cost  supplier  for  a  given  product 
may  be  an  Ontario  mill  or  an  importer. 
These  low  cost  producers  can  raise 
prices  to  recover  added  abatement  costs. 
Higher  cost  producers  who  incur  extra 
abatement  costs  cannot  raise  prices  by 
themselves  without  suffering  reduced 
sales  and  reduced  profits.  Higher  cost 
producers  who  continue  to  lose  money  in 
a  low  price  environment  may  be  forced  to 
exit  the  industry  thus  reducing  capacity  to 
the  extent  that  price  discounts  are  no 
longer  necessary  to  sell  product.  Prices, 


output  and,  eventually,  capacity  start  to 
rise  again  and  another  boom  cycle 
begins. 

Newsprint  is  sold  primarily  by  contract  to 
newspaper  publishers  at  list  prices  but, 
according  to  industry  spokesmen, 
increasing  quantities  are  sold  as  one- 
time transactions  in  spot  markets.  Over 
the  past  2  years,  Ontario  producers  have 
been  selling  product  farther  afield  into 
regions  not  traditionally  served.  Higher 
transport  costs  to  these  customers  have 
sometimes  been  absorbed  by  suppliers, 
over  and  above  transaction  price 
discounts  of  up  to  31%,  in  order  to 
promote  sales. 

It  would  appear  that  Ontario  newsprint 
markets  are  becoming  increasingly 
competitive  with  commensurately  lower 
ability  for  individual  firms  or  even  regional 
industry  subgroups  to  unilaterally 
increase  prices.  Nevertheless,  as  shown 
in  Figure  5.1,  current  (i.e.  not  adjusted 
for  inflation)  newsprint  selling  prices  have 
risen  steadily  since  1975  except  for 
absolute  declines  in  the  recessions  of 
1983  and  1989-91.  To  the  extent  that 
regulation-induced  cost  increases 
incurred  by  all  competing  jurisdictions 
contribute  to  the  secular  trend  in  price 
increases,  rising  prices  during  pehods  of 
economic  recovery  may  be  able  to  offset 
at  least  part  of  regulation-induced  cost 
increases. 

While  proximity  to  markets  may  suggest 
that  Ontario  newsprint  producers' 
domestic  markets  are  secure,  90%  of 
total  newsprint  production  is  exported  to 
U.S.  customers  so  that  the  Ontario 
newsprint  industry  is  tied  to  the  fortunes 
of  the  newspaper  publishing  interests  of 
the  United  States.     One  would  expect 
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that  U.S.  publishers  will  pay  the  lowest 
market  price  for  newsprint.  As  noted  in 
Chapter  3,  new  technology  has  prompted 
a  number  of  major  new  mill  installations 
in  the  U.S.  South.  These  new  mills  tend 
to  be  the  lowest  cost  operations  which 
ultimately  set  newsprint  prices  and 
constrain  the  ability  of  higher  cost 
Ontario  mills  to  recover  cost  Increases  as 
higher  prices. 

As  noted  in  section  3.3,  Canada's  market 
share  of  the  U.S.  in  newsprint  has 
dropped  from  71  %  to  50  %  in  the  last  25 
years.  Ontario's  share  amounted  to  only 
14%  of  the  U.S.  consumption  in  1989. 
As  Canada's  and  Ontario's  share  of  the 
U.S.  market  shrinks  overtime,  the  ability 
of  Canadian  firms  to  affect  the  newsprint 
prices  becomes  less  certain. 

Capacity  Utilization 


Figure  5.1 


NEWSPRINT  PRICES 

Current  $US  per  metric  tonne 


800 


Because  new  capacity  for  newsprint 
production  requires  several  years  to 
build,  some  producers  were  caught  with 
new  facilities  and  excess  capacity  just  at 
the  bottom  of  their  business  cycle.  Six 
new  newsprint  machines  were  scheduled 
to  start  operating  between  1990  and 
1992,  an  8.2%  increase  in  Canadian 
capacity  (CPPA.  1991).  However, 
demand  for  newsprint  was  expected  to 
decline  by  6.1%  in  1991  and  increase  by 
2%  in  1992  and  3%  in  1993.  This 
discrepancy  between  potential  demand 
and  supply  capacity  could  result  in  the 
build  up  of  large  inventories  or  increased 
down-time  for  plants  and  machines.  It 
could  even  mean  closure  of  some  high 
cost  production  facilities  as  has  already 
occurred  in  Quebec  and  New  Brunswick. 

As  shown  in  Table  5.3,  newsprint 
capacity  utilization  rates  for  Canadian 
producers  have  fallen  in  recent  years. 
As  capacity  utilization  decreases, 
inventories  rise,  production  is  curtailed 
and  down  time  is 
experienced  at  some  mills. 


77  79  S1  83  85  87  89  91 

1976       78  60  82  84  86  88  90 

YEAR 
■*-  Transaction  Price  B  List  Price 


SOURCE     OF  I* 


Ontario  newsprint 
producers  are  heavily 
dependent  on  U.S. 
markets  which  are  subject 
to  increasing  competition 
from  domestic  and 
offshore  suppliers. 
Furthermore,  the  current 
economic  recession  has 
forced  Ontario  mills  to 
reduce  capacity  utilization 
rates.  These  market 
conditions  reduce  the 
ability  of  Ontario  newsprint 
mills  to  pass  on 
abatement  costs  as 
increased  prices. 
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Table  5.3 


Capacity  Utilization  Rates  for 
Newsprint  Mills  in  Canada 

1986   1987   1988   1 989   1 990   1 991 


96%    99%    98%    96%    90%    87% 


Source:  CPPA,  Canadian  Pulp  and  Paper  Capacity 


5.3      Market  Pulp 

While  the  pulp  and  paper  industry  as  a 
whole  is  noted  for  its  cyclical  nature,  pulp 
markets  exhibit  the  most  dramatic 
example  of  fluctuating  prices  as 
illustrated  in  Figure  5.2.  A  contributing 
factor  to  these  wide  oscillations  is  the 
tendency  of  producers  with  integrated 
mills  to  offer  unused  pulp  for  sale  when 
demand  for  its  own  paper  products 
softens  thus  increasing  the  supply  of 
market  pulp  and  depressing  prices.  For 
example,  the  price  index  for  market 
pulp, shown  in  Figure  5.2,  climbed 
steadily  after  1978  and  then  fell  sharply 
during  the  1982  recession.  After  rising 
steadily  since  1986,  market  pulp  prices 
fell  by  4.4%  in  1990. 

Transaction  prices  of  bleached  kraft  pulp 
tripled  during  the  1970-1979  decade, 
reflecting 


high  production  cost  escalation  and 
booming  demand  during  the  period. 
Although  price  levels  levelled  off 
throughout  the  early  1980's,  price  surges 
and  subsequent  downswings  continued 
to  characterize  the  market.  The  cyclic 
nature  of  this  product  market  is  depicted 
in  Figure  5.2. 


When  world-wide  demand  for  market 
pulp  caught  up  with  capacity  in  the  late 
1980's,  the  average  bleached  kraft  pulp 
transaction  phce  began  to  rise  and 
peaked  in  1989  at  $823/ton  (NLK  - 
Celpap  Consultants,  1991).  Prices 
remained  at  these  high  levels  for  several 
years,  which  encouraged  some 
customers  to  experiment  with,  and  then 
switch  to,  lower-priced  pulp  grades.  With 
pulp  markets  currently  depressed  and 
grade  substitution  spreading,  bleached 
kraft  pulp  prices  have  fallen  from  the 
1989  zenith  to  a  list  price  of  $500  during 
the  summer  of  1991  (The  Globe  and 
Mail,  Nov.4/91,p.  B1) 

While  demand  for  pulp  and  paper 
products  grew  rapidly  during  the  latter 
half  of  the  1980's,  several  expansion 
projects  were  initiated.  These  facilities 
began  operating  in  1989  and  1990, 
increasing  pulp  capacity  by  4.3% 
between  1989  and  1991  while  shipments 
fell  by  8.7%  (CPPA,  1991c).  As  a 
consequence,  Canadian  pulp  capacity 
utilization  rates,  which  have  been  falling 
since  1987,  as  shown  in  Table  5.4, 
dropped  to  84%  in  1990  and  further  to 
82%  in  1991. 

According  to  NLK  Celpap  Consultants 

(1991),  Canadian  bleached  kraft  pulp 
capacity  is  projected  to  increase  by 
about  4.8%  per  year  through  1994. 
However,  demand  for  this  type  of  pulp  is 
expected  to  grow  by  an  annual  average 
of  only  2.2%  during  this  interval  (NLK 
Celpap  Consultants,  1991).  These 
circumstances  are  likely  to  place 
downward  pressures  on  market  pulp 
prices  over  the  next  several  years. 

As  noted  in  Chapter  3,  about  42 
Canadian  kraft  pulp  producers  currently 
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Figure  5.2 
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ANNUAL  AVERAGE  (1981b100} 


1976   1977   1979   1981   1983   1885   1987 
1976   1976   1980   1982   1984   1986   1 


1989 
988   1990 


YEAR 


SOUflCt     STATISTICS  CANADA  CAT.  U-OII 


supply  32  percent  of  total  world  pulp 
exports.  Furthermore,  Ontario  pulp  mills 
compete  with  plants  located  in  the  United 
States,  Finland,  Sweden,  Norway  and,  to 
a  growing  extent,  plants  in  the  former 
USSR  (CPPA  Reference  Tables,  1990). 
Trade  is  stimulated  by  the  absence  of 
tariffs  on  wood  pulp  in  the  United  States 
and  Britain.  These  structural  features 
are  characteristic  of  a  perfectly 
competitive  market. 

At  present,  capacity  utilization  rates  for 
kraft  pulp  mills  have  been  decreasing  in 


Table  5.4 


Capacity  Utilization  Rates 
for  Pulp  Milts  in  Canada 

1986        1987        1988        1 989        1 990        1 991 


91  %         95%         95%         92%         84% 


Source:  CPPA,  Canadian  Pulp  and  Paper 
Capacity 


82% 


response  to  soft  demand  for 
printing,  writing  and  forms  and 
packaging  paper  products  and 
to  increases  in  pulping  capacity 
coming  on  stream.  Canada's 
share  of  the  U.S.  market, 
Ontario's  most  important 
customer,  has  been  shrinking. 
Furthermore,  high  prices  in  the 
1980's  led  customers  to  seek 
substitutes  for  bleached  kraft 
pulp,  Ontario's  primary  pulp 
product. 


Market  pulp  prices  rise  only 
during  periods  of  economic 
recovery,  rising  demand  and/or 
when  most  or  all  producers 
incur  similar  cost  increases,  This  price 
behaviour  is  characteristic  of  a 
competitive  market.  These  conditions 
were  apparent  in  1988-89  when  market 
pulp  price  increases  were  sustained. 

In  November  of  1991,  lower  inventory 
levels  and  rising  shipments  in  the  month 
of  September  prompted  3  of  Canada's 
largest  softwood  pulp  producers,  Canfor 
Corp.,  Fletcher  Challenge  Cda  Ltd.  and 
Western  Forest  Products  Ltd.  all  based  in 
Vancouver,  to  raise  list  prices  of  pulp  by 
between  $US  15  and  $20  a  tonne  for 
hardwood  pulp,  while  premium-grade 
softwood  pulp  prices  were  increased  by 
$20  December  1  (The  Globe  and  Mail. 
Nov.4/91,  p.BI).  Ontario  firms  soon 
followed  suit. 

The  evidence  indicates  that  prices  of 
market  pulp  are  determined  In 
competitive  intemational  markets.  Along 
with  newsprint  producers,  the  current 
recession  has  forced  pulp  producers  to 
reduce  capacity  utilization  rates.  These 
factors  imply  that  Ontario  market  pulp 
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producers  have  little  control  over  the 
price  of  their  product. 

5.4  Fine  Papers,  Paperboard  and 
Other  Products 

Paper  products,  other  than  newsprint, 
enjoyed  Canadian  tariff  protection  in  the 
past  (Donnan  and  Victor  (1976)). 
Moreover,  there  were  relatively  few 
Canadian  suppliers  of  these  product 
markets  in  Canada.  Consequently, 
Canadian  fine  paper  and  board 
producers  of  these  products  directed 
their  output  primarily  to  domestic 
markets.  In  contrast  to  market  pulp  and 
newsprint,  the  market  structure  for  most 
other  paper  products  has  been  more 
concentrated  and  favoured  conditions 
under  which  Canadian  producers  could 
pass  on  cost  increases  relatively  quickly 
as  higher  prices  for  these  products. 

However,  Canadian  tariffs  for  many 
paper  products  have  been  reduced  or 
removed  under  GATT  or  the  US-Canada 
Free  Trade  Agreement  (FTA).  As  a 
result,  consumer  and  industrial  paper 
products  face  increasing  competition 
from  imports,  particularly  from  U.S.  firms 
whose  plants  enjoy  greater  economies  of 
scale  than  Canadian  mills.  Moreover, 
paper  products  increasingly  are  sold  to 
large  industrial  or  retail  buyers  who  have 
access  to  imports  and  who  are  able  to 
negotiate  lower  prices.  As  a  result, 
Ontario  firms  face  increasing  competition 
in  domestic  markets  for  fine  papers  and 
boards.  On  the  other  hand,  the  FTA 
opens  market  opportunities  to  Canadian 
and  Ontario  producers  which  can  allow 
larger  production  runs  and  associated 
cost  savings  from  economies  of  scale. 


Historically,  domestic  markets  for  paper 
products  have  been  tariff  protected  and 
supplied  by  relatively  few  producers  so 
that  prices  could  be  maintained  well 
above  cost  levels  incurred  by  Canadian 
producers.  Cost  increases  could  be 
recovered  by  rising  prices.  However, 
disappearing  trade  barriers  permit 
increasing  competition  and  has  eroded 
firms'  ability  to  effect  unilateral  price 
increases  for  most  paper  products. 

5.5      Ability  To  Change  Input  Prices 

In  some  situations,  firms  may  be  able  to 
reduce  the  costs  or  prices  paid  for 
certain  input  factors  such  as  labour, 
chemicals  or  other  supplies.  This  may 
be  feasible  for  those  inputs  for  which 
individual  pulp  and  paper  plants  or  firms 
are  single  buyers  and  have  monopsony 
power.  For  example,  a  milt  may  be  the 
only  buyer  of  wood  in  a  particular  locality 
and  may  be  able  to  dictate  prices  paid  to 
loggers. 

In, 1990.  the  latest  year  for  which  data 
are  available,  the  Ontario  pulp  and  paper 
industry  employed  approximately  17,000 
people,  accounting  for  over  one  quarter 
of  all  pulp  and  paper  mill  employment  in 
Canada.  In  Northern  Ontario  pulp  and 
paper  mill  locations,  mills  directly  employ 
a  quarter  to  a  third  of  the  community 
labour  force. ^  Currently,  the  northern 
communities  of  Dryden.  Fort  Frances. 
Kenora,  Espanola.  Iroquois  Falls. 
Kapuskasing,  Marathon,  Red  Rock. 
Smooth  Rock  Falls  and  Terrace  Bay 
depend  almost  exclusively  on  pulp  and 
paper  mills  for  employment  opportunities. 

In  these  communities,  the  monopsony 
position  of  the  mills  as  a  buyer  of  labour 
would  appear  to  enable  firms  to  extract 
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wage  reductions  or  to  at  least  curtail 
wage  increases.  However,  because  mill 
workers  are  unionized,  wage  adjustments 
are  generally  confined  to  contract 
negotiation  periods.  While  wage  and 
benefits  concessions  have  been  agreed 
to  by  unions  during  periods  of  economic 
downturn,  it  is  unlikely  that  any  single 
company  would  be  able  to  extract  cost 
reduction  on  their  own  at  specific  mill 
sites. 

In  conclusion,  under  current  economic 
conditions  and  market  structures,  the 
ability  of  Ontario  pulp  and  paper  mills  to 
impose  unilateral  price  increases  on  any 
of  its  product  lines  is  severely  limited  in 
the  short  run.  However,  over  the 
medium  or  long  run,  market  conditions 
could  permit  price  increases  to  recover 
abatement  costs  as  the  economic 
recovery  takes  hold  and  as  demand  for 
paper  products  increases. 

It  is  unlikely  that  individual  Ontario  firms 
could  extract  off-setting  cost  reductions 
from  other  input  factors.  Modernization 
and  capacity  expansion  investments  may 
enable  some  firms  to  capture  economies 
of  scale  and  lower  costs  but  these 
possibilities  are  uncertain  at  this  time. 


-  62  -  Ability  to  Increase  Prices 


Endnotes  to  Chapter  5 

^  According  to  the  Ontario  Forest  Industries  Association,  Northern  Ontario  pulp  and  paper 
mills  account  for  nearly  one  job  of  every  three  manufacturing  jobs  and  approximately  74% 
of  that  region's  economy  is  dependent  on  the  forest  industry  (OFIA,  1991). 
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6.0  FINANCIAL  ASSESSMENTS  AND  IMPACTS  OF  BAT 
OPTION  COSTS  ON  PULP  AND  PAPER  FIRMS 


Potential  regulatory  costs  were  compared  against  sector  and  company 
financial  performance  for  six  firms  (which  own  14  mills  in  Ontario)  recorded 
over  the  past  10  years  and  the  most  recent  year  (1990).  Costs  associated 
with  the  iWosf  Cost-Effective  (MCE)  and  the  (Maximum  Removal  (MAX) 
configurations  of  abatement  cause  very  similar  effects  on  firms  that  were 
profitable.  Effects  on  financial  indicators  (eg.  net  income,  return  on  capital, 
cash  flow,  debt  to  asset  ratio)  ranged  from  no  change  in  some  financiaf 
indicators  to  a  19%  reduction  (decrease  of  $17  million)  in  net  income  at  one 
firm. 

For  those  firms  that  incurred  losses  during  1990,  the  costs  of  achieving  the 
Most  Cost  Effective  level  of  abatement  (MCE)  could  cause  reductions  in  1990 
cash  flow  of  6%  to  1 12%  and  could  impose  a  4%  to  200%  increase  in  firms' 
1990  net  losses.  For  the  same  firms,  the  Maximum  Removal  level  of 
abatement  (MAX)  could  cause  reductions  In  1990  cash  flow  of  7%  to  125% 
and  could  impose  a  4%  to  700%  increase  in  1990  net  losses. 

in  the  short  term  (1-3  years),  both  options  exacerbate  the  poor  financial  results 
experienced  during  the  early  1990s,  The  MAX  option  costs  have  a  much 
larger  effect  on  the  financial  position  of  the  firms  analyzed  than  do  those  of  the 
MCE  option.  The  MAX  removal  option  could  cause  an  immediate  reduction  in 
cashflow  and  assuming  debt  financing,  add  pressure  on  the  firms'  currently 
strained  ability  to  borrow  funds.   The  results  of  the  analysis  indicate  that  the 
MCE  option  would  do  much  less  to  exacerbate  current  poor  financial  results 
among  the  firms  analyzed. 

in  the  longer  term,  impacts  on  average  10-year  financial  perfonnance  were 
small  for  both  the  MAX  and  MCE  options.  If  economic  recovery  returns  annual 
profit  levels  to  the  10-year  average,  sector  firms  would  experience  only  small 
changes  in  their  financial  perfomiance  under  either  the  Most  Cost  Effective  or 
the  Maximum  Removal  BAT  Option  configurations. 


6,1       Introduction  absorbed  by  the  regulated  firms.   MISA- 

related  costs  are  added  to  past  financial 

The  financial  and  economic  implications  performance  data  for  the  pulp  and  paper 

of    potential    MISA-related    abatement  sector   to   determine   the   changes    in 

costs   are   analyzed    in   this    Chapter,  relevant     financial     measures     and 

assuming  that  all  potential  water  pollution  indicators, 
abatement  and  monitoring  costs  will  be 
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Consistent  with  the  draft  Issues 
Resolution  Committee  Report  (June 
1990).  financial  performance  data  over 
the  past  10  years  are  used  to  assess  the 
potential  financial  effects  of  the  relevant 
monitoring  and  abatement  costs  for  the 
constituent  firms  or  for  individual  mills. 

Comparisons  of  potential  MISA-relaled 
compliance  costs  with  expected  future 
financial     performance     indicators 

constitutes  one  approach  with  which  to 
judge  the  effects  of  potential  regulatory 
costs.  This  analytical  approach  could  not 
be  implemented  for  the  pulp  and  paper 
sector  because  agreed  to  financial 
performance  forecasts  for  individual 
plants  or  firms  are  difficult  to  produce 
with  any  degree  of  certainty  or  reliability 
and  furthermore,  are  not  available  from 
independent  sources. 

Analyses  presented  in  this  chapter  are 
based  on  published  data  from  Statistics 
Canada  and  the  consolidated  financial 
reports  of  each  company.  From  a  public 
policy  perspective,  assessments  of  the 
implications  of  increased  regulatory  costs 
at  the  firm  and  the  industry  (or  sector) 
level  are  important  and  useful  for  the 
following  reasons: 

a.  Intra-ftrm  transfer  prices  (that  are 
charged  to  one  division  of  a  firm 
by  another  division  of  the  same 
firm)  for  a  particular  plant  may  not 
reflect  true  market  conditions  (i.e. 
prices  that  a  pulp  mill  receives 
from  paper  mills  owned  by  the 
same  company  may  be  below  fair 
market  prices); 

b.  Corporate  resources  may  be 
available  that  are  not  recorded  in 


plant   level    income    statements; 
and, 

c.  The  firm,  rather  than  the  plant, 
would  have  to  raise  the  funds  for 
implementing  regulatory 
requirements. 

However,  consolidated,  firm-level 
financial  data  may  not  accurately 
represent  individual  plants  because  these 
data  include  revenues  and  costs  of 
different  business  units  (i.e.  some  pulp 
and  paper  companies  also  manufacture 
forest  and  building  products,  and  operate 
supermarket  chains)  and  of  different 
plants  and  facilities  operating  outside  of 
Ontario.  Consequently,  analyses  using 
plant  level  financial  data  in  addition  to 
company  level  financial  statistics  would 
provide  the  best  overall  assessment  of 
financial  impacts. 

Plant  level  financial  data  however,  are 
not  available  for  analysis.  Moreover. 
only  those  firms  for  which  the  Ministry 
has  complete,  published  financial  data  for 
the  years  1981  to  1990  were  subject  to 
analysis  in  this  chapter. 

Financial  analyses  are  performed  by 
adjusting  or  "shocking"  historical 
financial  indicators  and  ratios  with  the 
relevant  MISA-related  costs  (and 
revenues,  if  any)  to  determine  how  each 
indicator  would  have  changed  if  the  costs 
would  have  been  incurred  during  the 
relevant  time  period. 

Insights  from  financial  statements  are 
based  on  relationships  between  items  on 
the  statements  (i.e.  creating  ratios. 
percentages)  and  on  trends  in  these 
relationships  or  specific  financial 
indicators     (comparative     time-series 
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Table  6.1 
Actual  and  Estimated  Monitoring  Costs 
For  Mills  Subject  To  MISA  Requirements 


Mill 

Monitoring  Costs 

Total  Capital  ($'s) 

Total  Operating  (S's) 

Boise  Cascade  (Fort  Frances) 

230,000 

243.700 

CPFP  (Dryden) 

211,000 

242,300 

CPFP  (Thunder  Bay) 

208,000 

245,600 

Domtar  (Cornwall) 

303,000 

223,700 

Domtar  (Red  Rock)' 

1.241,000 

1 70,000 

Kimberly-Clark  (Terrace  Bay) 

3,000 

228.500 

E.B.  Eddy  (Espanola)" 

1  1          ,                         60,000 

107,330 

James  River* 

54,900 

79,000 

Malene* 

4,300 

76,500 

Abitibi-Price  (Iroquois  Falls)' 

142,600 

55,000 

Abitibi-Price  (Ft.  William)' 

92,000 

43,500 

Abitibi-Price  (Provincial  Papers) 

48,700 

169,400 

Abitibi-Price  (Thunder  Bay)' 

41,000 

91,000 

Boise  Cascade  (Kenora)* 

33,300 

59,000 

Spruce  Falls* 

73.000 

76,700 

Quebec  and  Ontario 

178,000 

163.000 

St.  Marys 

1 83.000 

1 66,400 

Beaver  Wood* 

1 4.000 

46,500 

Domtar  (St.  Cath)' 

40,100 

28,700 

Kimberfy-Clark  (Huntsville)' 

16,400 

134,700 

Noranda* 

38,700 

95.500 

Sonoco' 

7,300 

38,760 

Strathcona' 

62,000 

61,800 

E.B.  Eddy  (Ottawa) 

3,000 

1 58,400 

Kimberly-Clark  (St.  Cathahnes) 

121.000 

158.600 

Domtar  (Trenton)* 

425,000 

48,200 

Macmillan  Bloedel* 

120,300 

93.100 

Total 

$4,864,906 

$3,480,180 

Source:  MISA  Actual  Monttoring  Questionnaires 

Ontario  Ministry  ot  the  Envlronmenl  (August  1 989)  Monitoring  Cost  Estimates  and  Their  Implications  tor  OlFect  Dischargers  In  the  Ontarto  Pulp  arxJ  Paper 

Irxluslry 

*  indicates  Adust)  costs  .     . 
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analysis).  Incremental  regulatory  costs 
may  be  added  to  financial  statements  to 
determine  how  ratios,  percentages  and 
absolute  values  of  historical  financial 
indicators  would  change  and  by  what 
magnitude.  While  such  an  approach  is 
useful,  several  caveats  are  in  order. 

First,  as  noted,  financial  statements  are 
records  of  the  past.  Historical 
information  is  frequently  used  in 
decision-making.  A  critical  assumption  is 
that  future  financial  performance  will  on 
average  be  similar  to  historical  trends. 

Second,  ratios  and  trends  serve  as  "red 
flags"  regarding  problem  areas.  While 
ratio  and  trend  analyses  help  identify 
past  and  present  financial  weaknesses  of 
a  company,  they  do  not  necessarily 
reveal  the  underlying  cause  of  the 
results. 

Finally,  a  single  ratio  by  itself  does  not 
fully  characterize  a  firm's  financial 
performance  just  as  a  single  pollution 
parameter  may  not  accurately  represent 
water  quality.  Moreover,  it  is  often  not 
possible  to  judge  the  relative  importance 
of  a  given  value  of  a  ratio  or  financial 
indicator  or  specific  changes  in  these 
values.  Therefore,  an  inventory  of 
financial  indicators  and  ratios  is  needed 
to  fully  gauge  a  firm's  financial 
performance.  Furthermore,  benchmark 
or  threshold  values  can  be  defined 
against  which  financial  indicators  can  be 
compared  in  order  to  judge  and  evaluate 
the  importance  of  specific  changes. 
Thresholds  may  be  based  on  industry 
averages,  on  historical  results  of  a 
particular  firm  or  of  competitors  or  on 
planned  performance  levels. 


Most  firms  that  own  and  operate  pulp 
and  paper  mills  in  Ontario  are  major, 
national  and  multi-national  corporations 
so  that  small  business  interests  are  not 
at  stake  in  this  sector. 

6.2      Financial     Indicators     and 
Thresholds 

Effects  of  incurring  the  costs  associated 
with  the  MISA  monitoring  regulations 
were  evaluated  on  the  basis  of  changes 
to  three  financial  indicators:  after-tax 
return  on  investment  or  capital 
employed,  capital  investment  and 
after-tax  profits  (Ontario  Ministry  of  the 
Environment,  August  1989).  These  costs 
are  presented  in  Table  6.1. 

After-tax  return  on  investment  or  capital 
employed  was  used  because  it 
represents  the  return  that  induces 
owners  and  investors  to  keep  their 
capital  in  a  particular  enterprise  or  if 
returns  drop  low  enough,  to  move  their 
money  to  another  business  that  may  be 
more  profitable. 

Incremental  operating  costs  as  a  percent 
of  after-tax  profits  shows  the  amount  that 
these  profits  could  be  reduced  by  the 
regulatory  requirements.  Similarly,  the 
incremental  capital  costs  to  comply  with 
regulatory  requirements  as  a  proportion 
of  past  capital  expenditures  indicates  the 
proportion  of  the  firm's  available  capital 
funds  that  might  have  to  be  diverted  from 
other  uses. 

The  U.S.  EPA  commissioned  studies  to 
determine  which  financial  indicators  and 
ratios  best  predict  business  failure. 
Three  ratios  were  found  by  U.S.  EPA 
contractors  to  have  strong  empirical 
correlation  with  business  failure:   return 


-67- 


Financial  Assessment  of  BAT  Options 


on  assets,  total  debt  to  total  assets 
and  cash  flow  to  total  debt  (KPMG 
Peat  Marwick  Stevenson  &  Kellogg,  Dec. 
1990). 

An  additional  18  financial  ratios  and 
indicators  were  applied  in  the  present 
analysis  to  achieve  a  more 
connprehensive  assessment  of  the  effects 
of  potential  f^^lSA-related  compliance 
costs.  These  financial  indicators  were 
obtained  from  prior  MOE  experience,  US 
EPA  experience  and  industry 
recommendations  and  represent 
measures  of  profitability,  solvency, 
liquidity  and  efficiency.  An  annotated 
list  of  financial  measures,  ratios  and 
indicators  that  are  used  in  the  present 
assessment  is  compiled  and  can  be 
found  in  Appendix  B. 

6.3       Adjustment  Procedure 

Total  f^lSA-related  capital  and  operating 
costs  for  the  Maximum  Removal  and  the 
Most  Cost  Effective  Removal  levels  of 
abatement  plus  actual  or  estimated  MISA 
monitoring  costs  were  added  to  (or 
subtracted  from)  appropriate  items  in  the 
income  statement  and  balance  sheet  for 
each  firm  for  which  data  were  available. 

The  "adjustment"  procedure  consists  of 
the  following  steps  and  is  explained  in 
more  detail  in  Appendix  B: 

1.  "Before  abatement",  pro-forma 
average"  income  statements  and 
balance  sheets  were  calculated 
for  each  firm  using  consolidated 
financial  data  over  the  previous  1 0 
years. 

2.  "Before  abatement"  financial 
indicators  and  ratios  for  the  10 


year  average  and  the  most  recent 
year  for  which  full  financial  data 
were  available  were  calculated. 

3.  Potential  MISA  costs  were  added 
to  financial  statements  for  the 
most  recent  year  (1990),  and  the 
10  year  average. 

4.  "After  abatement"  financial 
indicators  and  ratios  for  the  most 
recent  year  and  the  1 0  year 
average  were  calculated. 

The  significance  of  the  resulting  ratios 
and  indices  may  be  evaluated  two  ways; 

•  the  magnitudes  of  changes 
between  the  "bef ore-abatement" 
and  "after-abatement"  results;  and 

•  the  "after  abatement"  indicators 
may  be  compared  with  threshold 
values  defined  below. 

For  purposes  of  the  analyses,  an 
assumption  had  to  be  made  as  to  how 
the  capital  costs  of  the  potential 
abatement  technologies  would  be 
financed.  For  example,  all  added  capital 
and  operating  costs  may  be  deducted 
during  a  single  year  to  show  the  absolute 
worst-case  impact  if  expenses  were 
financed  entirely  out  of  current  revenues. 
A  more  accurate  approach  would  be  to 
assume  debt  financing  of  capital  costs 
with  operating  costs  deducted  from 
current  revenues. 

For  purposes  of  this  assessment,  it  is 
assumed  that  the  capital  costs  are 
financed  by  debt  at  12%  per  annum  over 
ten  years.  This  is  in  keeping  with 
evidence  on  the  long-run  pre-tax  real  rate 
of  return  in  the  Canadian  manufactuhng 
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sector  (Tarasovsky,  Roseman  and 
Waslander  1 980,  Jenkins  1 977, 
Pesando  1983) 

As  discussed  In  the  Issues  Resolution 
Process  Committee  Document  (June 
1990)  and  explained  in  a  report  by 
KPMG  Peat  Marwick  Stevenson  and 
Kellogg  (Dec.  1990),  there  are  no 
widely  accepted  and  unequivocal 
thresholds  by  which  one  may 
determine  whether  a  particular  level  of 
cost  or  whether  specific  magnitudes  of 
changes  in  financial  indicators  is 
"economically  achievable"  for  a  firm  or 
an  industrial  sector. 

In  this  analysis,  the  "after  abatement" 
financial  indicators  are  compared  with  the 
following  types  of  values  to  assess 
financial  impact; 

a)  historical  averages  for  the  industry 
as  a  whole  or  for  individual  firms; 

b)  threshold  values  that  are 
recommended  and  agreed  upon 
by  industry  and/or  financial 
analysts;  or 

c)  ratios  and  indicators  that  were 
recorded  (by  a  firm  or  the  industry 
as  a  whole)  during  the  "worst 
year"  in  terms  of  before-tax  profit 
(ie.  operating  income)  over  the 
last  ten  years. . 

The  economic  performance  of  the 
Canadian  pulp  and  paper  industry  over 
the  ten-year  period  1 98 1  - 1 990  is 
reviewed  in  the  next  two  sections  to 
provide  a  context  for  evaluation  of 
financial  impact  assessment  results. 


Figure  6.1 


Canadian  Paper  and  Allied  Group 
Industry  Performance  1981-1990 
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6.4      Financial  Performance  for  the 
Canadian  Industry  1981-1990 

Financial  ratios  and  indicators  for  each  of 
the  past  ten  years  were  calculated  for  the 
Paper  and  Allied  Group  using  Statistics 
Canada  data  found  in  the  report, 
Industrial  Corporations  (Cat.  61-003). 
Statistics  Canada  recognizes  four 
categories  of  manufacturing  under  the 
general  heading  of  Paper  and  Allied 
Industries:  Pulp  and  Paper,  Asphalt 
Roofing,  Paper  Boxes  and  Bags  and 
Other  Converted  Paper  products. 
Because  the  Pulp  and  Paper  category  is 
by  far  the  largest  segment  of  the  four 
classifications  in  terms  of  output  and  data 
limitations,  financial  data  for  the  Paper 
and  Allied  Group  are  used  as  an  industry 
aggregate.  The  results  of  the 
assessment  are  listed  in  Appendix  C. 

As  is  evident  in  Figure  6.1,  the  ten  year 
period.  1981-1990  encompasses  a 
complete  business  cycle  for  the  industry. 
The  year  1981  was  characterized  by 
moderate  returns  for  the  industry  which 
declined  over  the  1982-83  recession. 
Total  net  income  (profit)  fell  from  $873- 
million  in  1981  to  a  loss  of  $90-million  in 
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1982.  Profits  and  return  on  capital 
began  to  rise  again  after  1984,  peaked  in 
1987  and  1988  and  fell  again  during 
1989  and  1990  and  continued  to  drop 
during  1991. 

According  to  Price  Waterhouse,  the 
forest  products  industry  recorded  a  net 
loss  of  $2.5  billion  in  1991,  the  largest 
loss  in  the  history  of  the  forest  industry  in 
Canada.  The  wood  pulp  industry,  a 
constituent  of  the  forest  products 
industry,  recorded  a  loss  of  $575  million 
in  1991,  a  drop  of  $1.4  billion,  compared 
to  net  earnings  of  $849  million  in  1990. 

Newsprint  manufacturers  lost  $612 
million  in  1991.  up  from  a  1990  loss  of 
$307  million.  Other  papers  and 
paperboard  producers  lost  $109  million  in 
1991.  This  compared  to  a  loss  of  $33 
million  in  1990  (Price  Waterhouse,  1992). 


Figure  6.2 
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As  indicated  in  Figure  6.1  It  is  obvious 
that  the  pulp  and  paper  industry  and  its 
constituent  firms  were  in  the  downswing 
of  their  economic  cycle  through  1 990  and 
losses  for  majority  of  finns  continued 
through  1991  and  1992  as  transaction 
prices  for  pulp  and  newsprint  remained 
relatively  low  compared  to  prices  in  the 
late  1980s. 

6.5  Historical  Performance  of  Firms, 
1981-1990 

Complete  financial  data  for  each  year 
between  1981-1990  are  available  in 
published  form  for  six  firms  which  own  1 4 
of  the  27  pulp  and  paper  mills  subject  to 
MISA  requirements.  These  firms  include 
Abitibi-Price  Ltd.,  Boise  Cascade  Corp., 
Domtar  Inc..  Canadian  Pacific  Forest 
Products,  MacMillan  Bloedel  Ltd,  and 
Noranda  Forest  Inc. 

Noranda  Forest  Inc.  purchased  the 
Fraser  mill  in  Thorold  in  1985.  In  1987, 
the  two  companies  were  amalgamated  to 
form  Noranda  Forest  Inc.  The 
consolidated  financial  statements  of 
Fraser  Inc.  from  1981  to  1985  were 
combined  with  those  of  Noranda  Forest 
Products  between  1986  and  1990  to 
create  a  complete  financial  statement 
that  is  associated  with  the  Thorold  mill. 

Financial  ratios  for  each  of  the  past  ten 
years  were  calculated  for  each  firm  in 
order  to  assess  the  past  and  current 
condition  of  the  six  companies.  These 
ratios  are  printed  in  Appendix  C.  Figures 
6.2,  6.3,  6.4  and  6.5  display  the  annual 
data  for  a  number  of  selected  financial 
performance  indicators  of  profitability, 
liquidity  and  efficiency  for  each  firm. 
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Figure  6.3 
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Figure  6.2  shows  net  income  by  firm  for 
each  year  between  1981-1990.  The 
graph  indicates  that,  during  the  decade, 
the  peak  in  the  business  cycle  for  most 
firms  was  greater  than  the  trough. 
However,  when  1991  results  are  added 
to  the  ten  year  period,  it  represents  the 
worst  year  of  financial  performance  in  the 
decade  for  five  of  the  six  companies 
while  1990  was  the  worst  year  for  the 
remaining  firm. 

Figure  6.3  displays  return  on  assets  for 
each  year  over  the  ten  year  period  for 
the  six  firms  and  the  aggregate  industry. 
Analysts  use  this  ratio  to  judge  how 
efficiently  a  company  is  using  its  assets. 
During  the  latter  half  of  the  decade,  three 
of  the  six  firms  managed  to  earn  returns 
above  the  aggregate  industry  value. 
However  in  1990,  only  two  of  the  six 
firms  earned  returns  on  assets  higher 
than  the  industry  aggregate.   One  firm's 


return  on  assets  fell  substantially  below 
zero. 

Assuming  that  firms  borrow  to  finance 
the  costs  of  abatement,  it  is  useful  to 
review  how  firms  have  financed  capital 
assets  in  the  past.  Commensurate  with 
the  aggregate  industry,  the  relative  debt 
levels  for  individual  firms  has  been  rising 
over  the  course  of  the  decade  as 
exhibited  in  Figure  6.4.  Throughout  the 
ten  year  period  the  debt  to  asset  (D/A) 
ratio  for  three  of  the  six  firms  was 
comparable  with  the  industry  ratio.  Two 
firms  exhibited  D/A  ratios  above  the 
industry  in  the  latter  part  of  the  decade, 
particularly  in  1990  and  one  firm 
consistently  carried  a  D/A  ratio  above  the 
aggregate  industry. 

An  important  criterion  for  firms  taking  on 
debt  is  their  ability  to  acquire  cash  to 
repay  the  debt.  Liquidity  ratios  are  one 
indicator  of  this  ability.  Figure  6.5 
displays  the  current  ratio  (defined  as 
current  assets/current  liabilities)  for  each 
year  between  1981  and  1990  for  six 
firms  and  the  aggregate  industry.  The 
ten  year  period  started  with  a  noticeable 
discrepancy  between  those  firms  with 
ratios  near  the  industry  average  and 
those  above  it.  By  1990  the  gap 
between  these  groups  had  closed  and 
the  number  of  firms  performing  above  the 
industry  average  dropped  from  three  to 
two.  As  shown  in  Figure  6.4,  current 
ratios  for  the  industry  and  most  firms 
have  been  falling  each  year  subsequent 
to  1987  as  a  result  of  rising  debt  levels. 

6.6      Financial  Implications  of  MISA 
Related  Costs 

Total  estimated  capital  and  operating 
costs  for  the  technologies  associated 
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Figure  6.4 


Total  debt  to  total  assets 

for  six  pulp  and  paper  firms 

and  industry  aggregate  1981-1990 
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Figure  6.5 


CURRENT  RATIO 

FOR  SIX  PULP  AND  PAPER  FIRMS 

AND  INDUSTRY  AGGREGATE  1981-1990 
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with  the  Maximum  Removal  BAT  Option 
and  the  Most  Cost  Effective  Removal 
Option  were  added  to  the  costs  of 
monitoring  at  each  plant  exhibited  in 
Table  6.1  and  used  to  proceed  with  the 
analysis. 

Analyses  presented  in  this  section  are 
based  on  the  assumption  that  a  company 
can  borrow  the  capital  required. 

Furthermore,  because  no  benchmarks  or 
criteria  were  agreed  upon  by  the 
subcommittee  regarding  threshold  values 
and  because  plant-level  financial  data 
were  not  available,  there  is  no  objective 
basis  for  predicting  plant  closure  or 
company  bankruptcies.  Judgmental 
conclusions  about  company  responses  to 
these  costs  and  their  effects  are  left  to 
the  reader. 

Financial  effects  of  the  potential 
regulatory  costs  will  be  mitigated  by  the 
income  tax  system  and  by  the 
Accelerated  Capital  Cost  Allowance 
(ACCA).  So  long  as  the  firm  has  profits 
against  which  to  claim  it,  the  ACCA  can 
be  applied  to  25%  of  pollution  control 
equipment  costs  in  year  1 ,  50%  in  year  2 
and  25%  of  these  costs  in  year  3. 
Moreover,  to  the  extent  that  taxable 
profits  are  reduced  by  MISA-related 
costs,  the  government  shares  in  a 
reduction  in  tax  revenues  by  about  40% 
of  the  profits  reduced.  The  "after 
abatement"  financial  indicators  and  ratios 
that  are  calculated  for  each  firm  include 
the  mitigating  effects  of  the  ACCA  where 
applicable. 

"After  abatement"  indicators  and  ratios 
for  the  most  recent  year  (1990)  and  for 
the    1 981  -1 990    average    performance 
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values  are  shown  for  each  company  in 
Appendix  C. 


Financial  impact  results  for  each 
aggregate  abatement  option  are 
discussed  first  on  the  ten  year  average 
financial  data.  The  implications  of 
recalculated  financial  indicators  using 
1990  financial  data  are  discussed  next. 

Recall  that  the  Maximum  Removal  Level 
(MAX)  consists  of  applying  technology 
trains  K5+S2+F2+C2  while  the  Most 
Cost-Effective  (MCE)  option  consists  of 
the  trains  K2+S1+F1+C1  in  each 
appropriate  mill. 

Financial  Consequences  of  the  lUlost 
Cost  Effective  Option 

Effects  of  the  MCE  option  on  the  six 
firms  are  presented  in  Tables  C1-C6  in 
Appendix  C  and  are  illustrated  in  Figures 
6.6.  6.8,  6.10,  6.12  and  6.14. 

Ten  Year  Averaae 

Changes  in  the  financial  performance 
indicators  using  ten-year  average  data 
ranged  from  0%  to  25% 

For  example,  return  on  assets  was 
reduced  by  about  0.2  %  on  average  for 
the  six  firms.  The  percentage  change  in 
cash  flow  averaged  1  %. 

In  only  a  few  circumstances  did  the  costs 
associated  with  the  MCE  level  push  the 
financial  indicators  of  a  firm  lower  than 
the  recorded  performance  achieved  in 
the  year  that  operating  profit  was  at  its 
lowest  between  1981  and  1990.  As 
illustrated  in  Figure  6.8,  the  debt  to 
asset  ratio  of  three  firms  (Abitibi-Phce, 


Boise  Cascade  and  CPFP)  would  climb 
to  values  higher  than  that  exhibited  by 
the  firm  during  its  worst  year  of  operating 
profit  performance. 

As  a  percentage  of  annual  capital 
expenditures,  the  annualized  capital  cost 
of  the  MCE  level  represents  an  average 
of  5%  of  10-year  annual  average  capital 
expenditures  for  the  six  firms  for  which 
data  are  available.  However,  estimated 
capital  costs  at  the  MCE  level  of  control 
for  Abitibi  and  Domtar  would  amount  to 
12.5%  and  10%  respectively,  of  those 
firms'  recorded  capital  costs.  (See  Figure 
6.10). 

Table  6.2  lists  the  estimated  changes  in 
after-tax  net  earnings  or  profit  for  each 
firm  as  result  of  incurring  costs 
associated  with  the  MCE  abatement 
level.  The  ten  year  average  after-tax 
profit  would  decline  by  an  average  of 
12%.  One  firm  would  incur  a  decrease 
in  average  after-tax  profit  of  25% 
(Domtar)  while  another  (Noranda  Inc.) 
would  experience  a  decrease  of  only  2%. 

This  wide  range  of  effect  of  potential 
abatement  costs  among  firms  makes  it 
difficult  to  generalize  about  the  financial 
effects  of  potential  regulatory  costs. 

Most  Recent  Year 

The  most  recent  year,  1990,  is  also  the 
worst  year  of  operating  profit 
performance  for  four  of  the  six  firms 
analyzed.  Under  the  worst  year  of 
operating  profit  performance  is  also  the 
most  recent  year,  using  the  ratio  and 
indicator  values  of  the  year  in  which  the 
lowest  after-tax  profit  was  recorded,  as 
thresholds  to  measure  the  effects  of 
abatement   is   no   longer   valid.      The 
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Table  6.2 


Estimated  Effects  on  After-Tax  Profit  of  the 
Most  Cost-Effectlve  Option 

FIRMS 

PLANTS' 

1990 
SALES 

AFTER-TAX  PROFIT 
(Smillions) 

10  YEAR  AVERAGE 

1990 

before 
abatsmsnt 

after 
abatemenl 

pofceni 
change 

belore 
abatement 

after 
abatement 

percent 
change 

Smillions 

ABITIBI-PRICE  INC 

4 

3,088 

82.0 

62.8 

23.4% 

-44,6 

-89.2 

-100.1% 

BOISE  CASCADE 
CORPORATION 

2 

4.684 

160.4 

151.4 

5.6% 

87.8 

78.9 

10.2% 

CANADIAN  PACIFIC 
FOREST  PRODUCTS 

2 

2.133 

75.6 

65.8 

13.0% 

-9.4 

-31.6 

-236.1% 

DOMTAR  INC. 

4 

2,134 

46.2 

34.8 

24.8% 

-294.0 

-328.3 

-11.7% 

MACMILLAN  BLOEDEL 

1 

3.003 

111.8 

109.0 

2.6% 

50.8 

47.9 

5.6% 

NORANDA  INC. 

1 

4.555 

70.1 

68.4 

2.3% 

-95.0 

-98.8 

-4.0% 

AVERAGE  FOR  6  FIRMS 

3.299.5 

91.0 

82.0 

11.9% 

-50.7 

-70.2 

Profitable 

7.9% 

Unprofitable 

-87.9% 

The  number  of  plants  displayed  are  the  number  of  direct  discharge  pulp  and  paper  mills  in  Ontario  owned  by  the  firm. 
It  is  not  these  plants  alone  that  generated  the  1990  sales  or  profits  used  in  other  columns. 

im  position  of  abatement  costs  will 
naturally  push  current  poor  financial 
performance  further  below  "worst  year" 
values. 

In  this  case,  the  magnitude  of  changes 
between  "before-abatement"  and  after- 
abatement"  results  provide  a  useful 
evaluative  tool  to  judge  the  significance 
of  each  abatement  level  scenario  on  data 
for  the  most  recent  year. 

On  average,  returns  on  assets  were 
reduced  only  0.3  percentage  points. 
Abitibi-Price  experienced  the  largest 
reduction  of  1 .2  %  in  its  return  on  assets. 
Cash  flow  dropped  by  an  average  of 
12%  for  the  six  firms  with  Abitibi,  again, 


incurring  the  largest  decrease  in  its  1990 
cash  flow  -  a  46%  decline. 

The  estimates  in  Table  6.2  indicate 
losses  associated  with  regulatory  costs 
for  those  firms  already  in  a  1990  net-loss 
position  up  to  88%  CPFP  would  incur 
the  largest  potential  decrease.  236%  or 
an  increase  in  loss  by  $22.2  million. 
These  large  losses  are  the  result  of  the 
fact  that  no  ACCA  can  be  claimed 
against  expenses  in  years  of  a  financial 
loss.  A  profitable  firm  would  have 
available  to  it  substantial  mitigation  of 
these  effects  by  means  of  the  ACCA.  For 
example,  when  CPFP  has  a  positive  net 
income,  as  in  the  ten  year  average 
analysis,  after-tax  profit  falls  by  about 
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Table  6.3 

Estimated  Effects  on  After-Tax  Profit  of  the 
Maximum  Removal  Option 

1                   FIRMS 

1  OF 

PLANTS' 

1990 
SALES 

AFTER-TAX  PROFIT 
($millions) 

10  YEAR  AVERAGE 

1990                             1 

beto(s 
abatement 

after 
abatement 

percent 
change 

before 
abatement 

atter 
abatement 

percent 
Change 

Smiilions 

ABITIBI-PRICE  INC 

4 

3,088 

82.0 

59.1 

27.9% 

-44.6 

-97.5 

-118% 

BOISE  CASCADE 
CORPORATION 

2 

4.884 

160.4 

143.5 

10.5% 

87.8 

70.9 

19% 

CANADIAN  PACIFIC 
FOREST  PRODUCTS 

2 

2,133 

75.6 

50.0 

33.8% 

-9,4 

-79.1 

-741% 

DOMTAR  INC. 

4 

2.134 

46.2 

36.1 

22.0% 

-294,0 

-325.8 

-10.8% 

MACMILUN  BLOEDEL 

1 

3.003 

111.8 

109.0 

2.6% 

50.8 

47.5 

6.5% 

NORANDA  INC. 

1 

4.555 

70.1 

68.4 

2.3% 

-95.0 

-98.8 

-4.0% 

AVERAGE  FOR  6  FIRMS 

3.299.5 

91.0 

77.7 

16.5% 

-50.7 

-80.5 

Protflable 

12,9% 

Unprofrtable 

■219%. 

The  number  of  plants  displayed  are  the  number  of  direct  dscharge  pulp  and  paper  mills  in  Ontario  owned  by  the  fimi. 
It  is  not  these  plants  alone  that  generated  the  1990  sales  or  profits  used  in  other  columns. 

$10  million  or  13%. 


Financial  Consequences  of  the 
Maximum  Removal  Option 

Consequences  of  the  estimated  costs 
associated  with  the  Maximum  Removal 
Level  for  the  six  firms  are  presented  in 
Tables  C7-C12  and  illustrated  in  Figures 
6.7,  6.9,  6.11,  6.13  and  6.15, 

Ten  Year  Average  and  Most  Recent  Year 

Effects  of  the  Maximum  Removal  Option 
on  financial'  indicators  using  both  ten- 
year  average  data  and  1990  data  were 
similar  to  that  of  the  Most  Cost-Effective 


Option.  This  can  be  seen  by  comparing 
Figures  6.6  through  6.15.  For  example, 
return  on  assets  for  the  six  firms 
decreased  by  an  average  of  0.3 
percentage  points,  an  incremental 
increase  of  0. 1  percentage  points 
beyond  the  MCE  abatement  level  effects, 
while  cash  flow  decreased  by  an  average 
of  3%. 

However,  as  displayed  in  Figure  6.13, 
the  annualized  capital  cost  of  the 
Maximum  /lemoval  abatement  level 
amounts  to  28%  of  the  ten-year  historic 
average  annual  capital  expenditures  of 
Canadian  Pacific  Forest  Products  and 
24%  of  Abitibi's  1990  capital 
expenditures. 


-75- 


Financial  Assessment  of  BAT  Options 


The  estimates  in  Table  6.3  indicate  that 
the  2  firms  with  a  positive  net  income  or 
profit  in  1990  would  experience  decrease 
of  6.5%  and  19%.  Firms  experiencing  a 
net  loss  in  1990  would  see  losses 
increase  by  an  average  of  $39.6  million 
or  219%.  As  with  costs  associated  with 
the  MCE  Level,  the  largest  reduction  in 
after-tax  profit  would  be  incurred  by 
Canadian  Pacific  Forest  Products,  a 
decrease  in  net  income  of  nearly  $70 
million  dollars,  a  seven-fold  increase  of 
the  firm's  1990  loss  which  skews  the 
average  upward. 

6.7      Summary  of  MISA  Related  Cost 
Results 

For  three  firms,  profits  (or  losses)  that 
were  recorded  in  1990  could  fall  (rise)  by 
over  $20-million  when  adjusted  for  the 
cost  of  the  Most  Cost-Effective  Option. 
Because  firms  experienced  net  losses, 
they  would  have  to  bear  the  full  capital 
cost  of  each  abatement  level  scenario 
because  profits  are  not  available  to  be 
offset  by  Accelerated  Capital  Cost 
Allowance  (ACCA).  However,  firms 
would  be  able  to  carry  the  unclaimed 
ACCA  fonward  to  offset  any  income 
earned  in  the  future  which  is  an  asset  to 
firms  not  accounted  for  in  this  analysis. 
Moreover,  when  10  year  average  data 
are  used  to  assess  the  same  indicator, 
which  is  a  positive  value  rather  than  a 
loss,  the  adverse  effects  imposed  by  the 
estimated  regulatory  costs  are  mitigated 
because  ACCA  can  be  claimed.  The 
magnitude  of  these  results  are  common 
to  other  firms  in  the  sector. 

One  can  conclude  from  these  results  that 
the  financial  effects  o1  achieving  the 
Maximum  Removal  degree  of  abatement 
are  not  significantly  larger  than  those  that 


could  result  from  the  Most  Cost  Effective 
level  for  the  majority  of  firms  and 
financial  indicators.  Moreover,  financial 
effects  are  substantially  mitigated  when 
a  firm  has  recorded  positive  profits  due 
to  the  effects  of  ACCA. 

For  those  firms  in  a  loss  position,  the 
costs  of  achieving  either  the  Most  Cost 
Effective  or  the  Maximum  Removal 
degrees  of  abatement  could  cause  an 
immediate  reduction  in  cash  flow  but 
could  have  a  small  effect  on  profitability 
indicators. 

If  the  economy  recovers  to  pre- 1990 
levels,  firms  should  be  able  to 
accommodate  either  the  MCE  or  the 
MAX  without  severe  disruptions. 
However,  each  firm  could  face  capital 
constraints  and  shortages  that  might 
impede  financing  abatement  programs  in 
the  short  term. 

H  istoric  capital  expenditu  res  were 
compared  to  the  annualized  capital  costs 
of  abatement  for  an  indication  of  possible 
capital  diversion  associated  with  each 
option.  For  the  MAX  Level,  it  was  found 
that  this  ratio  averaged  10.9%  using 
1990  data  for  the  six  firms  and  ranged 
from  0.3%  to  28%.  The  same  average 
for  the  MCE  level  was  6.5%  with  a  range 
from  0.3%  to  21%. 

Assuming  debt  financing,  three  of  the  six 
firms  could  have  their  debt  to  asset  ratios 
pushed  to  record  levels  if  they  incurred 
costs  of  the  Maximum  Removal  level. 
This  consequence  can  be  problematic  to 
companies  that  find  their  ability  to  borrow 
funds  already  strained  by  current 
economic  conditions. 
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6.8  Effects  of  Costs  of  Complying 
with  Environmental  Regulations 
in  Other  Jurisdictions 

Representatives  of  Abitibi-Price,  Domtar 
Inc,  MacMillan  Bloede!  and  Noranda 
Forest  Inc.  submitted  capital  cost 
estimates  that  they  would  have  to  Incur 
to  comply  with  announced  environmental 
regulations  in  jurisdictions  outside  of 
Ontario.  These  costs  were  added  to  the 
estimated  MISA-related  costs  for  Ontario 
mills  in  order  to  evaluate  the  potential 
financial  consequences  to  firms  of 
meeting  environmental  regulations  in 
other  Canadian  jurisdictions  in  which  they 
operate. 

Because  only  capital  cost  estimates  were 
provided,  operating  costs  had  to  be 
estimated  using  the  ratio  of  estimated 
Ontario  operating  costs  to  capital  costs 
for  each  firm  in  order  to  assess  the  full 
potential  effects  on  firm  financial 
indicators.  This  calculation  inherently 
assumes  that  technologies  used  in  other 
provinces  will  be  similar  to  that  in 
Ontario. 

While  procedures  outlined  in  the  Issues 
Resolution  Committee  Reports  explicitly 
excludes  expenditures  incurred  in  other 
jurisdictions,  financial  effects  including 
these  ex-Ontario  expenses  are  presented 
here  for  comparative  purposes. 
However,  estimates  for  other  jurisdictions 
are  not  verified  by  independent 
consultants  nor  are  they  necessarily  of 
the  same  degree  of  reliability  as  the 
McCubbin  estimates.  Results  of  this 
analysis  are  presented  in  Appendix  C. 


Abitibi-Price 

Even  with  the  additional  costs  to  meet 
regulations  in  other  jurisdictions,  none  of 
the  ten-year  average  financial  indicators 
are  pushed  below  the  worst  year 
thresholds  by  the  added  costs  and  net 
income  remains  positive  for  Abitibi-Price. 
However,  it  appears  that  the  MCE  level 
costs,  combined  with  environmental 
expenditures  in  other  jurisdictions,  would 
have  an  impact  on  profitability,  solvency 
and  liquidity  if  early  1990s  financial 
performance  were  to  continue.  The 
effects  of  the  Maximum  Removal  degree 
of  abatement  are  slightly  worse  than 
exhibited  with  Ontario  costs  alone. 

Ann  ualized  capital  costs  for  other 
jurisdictions  plus  MCE  cost  levels  in 
Ontario  represent  48.6%  of  1990  capital 
expenditures  and  51.6%  for  the  MAX 
level.  Thus,  about  half  of  Abitibi's 
historical  capital  expenditure  would  be 
diverted  to  environmental  protection 
under  these  assumptions. 

Domtar 

None  of  the  ten-year  average  financial 
indicators  are  pushed  below  the  worst 
year  thresholds.  However,  with  the 
adjustment  for  added  abatement  costs  in 
other  jurisdictions,  the  10-year  average 
net  income  becomes  negative  (a  net 
loss). 

This  result  implies  that  even  if  Domtar's 
performance  retums  to  a  level  mirroring 
its  average  performance  over  the  last  10 
years,  the  spending  required  to  meet 
potential  pollution  requirements  in 
Quebec  and  Ontario  could  force  the  firm 
into  a  loss  position. 
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MacMillan  Bloedel 

Only  two  of  the  ten-year  average 
financial  indicators  are  pushed  below  the 
worst  year  thresholds.  Total  Debt  to 
Assets  would  climb  to  58.6%  indicating  a 
solvency  problem  for  the  firm  as  the  debt 
load  is  increased  to  finance  the 
environmental  protection  investments. 
The  ten-year  average  net  income  has 
been  positive  and  would  remain  positive 
after  adjustments  for  estimated 
environmental  protection  investments. 
However,  total  annualized  capital  costs 
represent  215%  of  MacMillan's  1990 
capital  expenditures. 

Noranda 

None  of  the  ten-year  average  financial 
indicators  are  pushed  below  the  worst 
year  thresholds.  While  net  income 
(profit)  could  fall  by  22%,  the  total 
annualized  capita!  cost  of  environmental 
expenditures  only  represents  3%  of  1990 
capital  expenditures. 

Because  the  regulatory  costs  were  added 
to  potential  Ontario  costs,  changes  in 
financial  indicators  were  greater  for  each 
firm  that  would  be  subject  to  added 
expenses  in  other  jurisdictions  compared 
with  the  financial  effects  of  expenses 
incurred  only  in  Ontario.  Where  debt 
loads  and  diversion  of  capital  were 
identified  at  some  firms  as  reaching  high 
levels  with  Ontario  costs  alone,  the 
addition  of  costs  to  meet  environmental 
regulations  in  other  jurisdictions 
exacerbate  these  results. 

6.8      Final  Perspective 

Environmental  protection  programs  are 
concerned    with    short-to-medium    time 


horizons  (3-5  years)  required  to 
implement  new  programs  and  with  the 
longer-term  (10-20  years)  during  which 
program  benefits  are  often  realized. 

For  this  reason,  effects  on  both  long-term 
performance  (ten-year  average)  and 
short  term  performance  (most  recent 
year)  were  analyzed. 

In  the  short  term,  both  options 
exacerbate  poor  financial  results  with  the 
MAX  option  having  a  larger  effect  on  the 
financial  position  of  the  firms  analyzed 
than  the  MCE  option. 

Assuming  debt  financing,  three  of  the  six 
firms  could  have  their  debt  to  asset  ratios 
pushed  to  record  levels  if  they  incurred 
costs  of  the  Maximum  Removal  level. 
This  consequence  can  be  problematic  to 
companies  that  find  their  ability  to  borrow 
funds  already  strained  by  current 
economic  conditions. 

The  results  of  the  analysis  indicate  that 
the  MCE  option  would  do  less  to 
exacerbate  current  poor  financial  results 
among  the  firms  analyzed  than  would  the 
MAX  scenario. 

In  the  longer  term,  the  impacts  on 
average  long-term  performance  were 
small  for  both  the  MAX  and  MCE 
options.  If  economic  performance  of  the 
next  10  years  are  equal  to  or  better  than 
the  past  decade  on  average  (including 
the  1990-92  recession),  firms  in  Ontario 
should  be  able  to  implement  the  MCE  or 
the  MAX  level  of  abatement  without 
violating  threshold  values  suggested  for 
this  analysis. 
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The  next  Chapter  looks  at  the  potential 
effects  of  M ISA-related  costs  on  the 
competitiveness  of  Ontario  mills. 
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Figure  6.7 
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Figure  6.9 
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Figure  6.10 
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Figure  6.12 
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Figure  6.13 
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Figure  6.14 
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Figure  6.15 
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7.0  IMPLICATIONS  FOR  COMPETITIVENESS 


The  production  cost  structure  of  Ontario  firms  relative  to  competing  firms  in 
other  jurisdictions  is  the  key  measure  of  competitiveness  examined  in  this 
report.  Although  environmental  protection  costs  are  just  one  of  many  factors 
that  affect  competitiveness,  potentiaf  MISA-refated  regulatory  costs  could 
influence  the  competitive  circumstances  facing  Ontario  pulp  and  paper  milts. 

Costs  associated  with  the  l^ost  Cost-Effectlve  Control  Option  andtheMfSA 
monitoring  requirements  would  not  displace  Eastern  Canadian  pulp  mills  from 
their  current  position  as  the  third  lowest  cost  producer  among  the  regions 
compared.   However,  if  the  Maximum  Removal  Option  costs  were  incurred. 
Eastern  Canadian  market  pulp  producers  would  be  pushed  from  their  third 
lowest  cost  position  to  the  highest  cost  producer  among  the  producing  regions 
examined. 

For  newsprint  producers,  neither  aggregate  abatement  configuration  raises 
total  operating  costs  sufficiently  to  displace  Canadian  milts  from  their  position 
as  the  second  highest  cost  producers.  However,  the  additional  costs  could 
widen  the  gap  that  currently  exists  between  Canadian  producers  and  their 
main  competitors,  American  producers. 

The  competitive  position  of  Ontario  pulp  and  paper  mills  seems  also  to  rest  to 
a  large  degree  on  the  U.S./Canadian  dollar  exchange  rates,  over  which 
individual  firms  or  even  the  industry  as  a  whole  have  very  little  control.   The 
analysis  Indicate  that  assuming  a  $0.87  U.S.  dollar,  it  would  require  a 
depreciation  of  the  Canadian  dollar  of  4%  in  order  for  the  industry  to 
accumulate  funds  equal  to  the  proposed  annualized  f^lSA  costs  under  the 
Most  Cost  Effective  Option.  An  exchange  rate  depreciation  of  7%  would  be 
necessary  to  generate  extra  revenue  equal  to  the  annualized  cost  of  the 
Maximum  Removal  Option.   Between  November  1991  and  July  1992,  the 
period  of  completing  this  report,  the  Canadian  dollar  has  in  fact  depreciated  far 
more  than  4%  to  below  $0.80  U.S. 


7.1       Cost  Competitiveness 

In  his  recent  study  of  Canadian 
competitiveness,  Michael  Porter  aimed 
criticism  at  Canadian  business, 
government  and  labour  for  Canada's 
poor  competitive  performance  In  recent 
years.  He  warned  that  productivity  must 
improve  if  Canadians  are  to  raise    or 


even  maintain  present  incomes  and 
standards  of  living.  The  federal 
government  echoed  this  message  In  its 
own  competitiveness  proposals  calling  on 
Canadian  business  and  labour  to 
increase  investment,  particularly  in 
research  and  development  and  in 
education  (Prosperity  Secretariat,  1992). 


Competitiveness 


I 


The  main  reason  that  competitiveness 
has  garnered  a  high  profile  recently  is 
the  deterioration  of  Canada's  competitive 
position  relative  to  the  U.S.  since  1985. 
Evidence  of  the  competitive  pressure  on 
Ontario  includes  the  increase  in  cross- 
border  shopping  and  the  many  lay-offs 
and  closures  in  manufacturing  plants 
across  the  province.  Pressures  on 
Ontario's  manufacturing  sector  were  not 
only  the  result  of  a  relatively  high 
Canadian  dollar,  weak  North  American 
demand  and  an  increase  in  global 
competition,  but  also  stemmed  from  the 
reduction  of  tariffs  under  the  Canada- 
U.S.  Free  Trade  Agreement  of  January, 
1989. 

The  most  important  competitors  to 
Ontario  paper  firms  and  mills  are  located 
in  the  Southern  and  Western  States  of 
the  U.S.,  Sweden,  and  Finland  as  well  as 
the  Canadian  provinces  of  British 
Columbia  and  Quebec.  Market  pulp  and, 
to  a  lesser  degree,  newsprint  from 
producers  in  Central  and  South 
America  are  finding  their  way  to  U.S. 
markets  but  these  sources  of  fibre  are 
currently  viewed  as  potential  rather 
than  actual  competitors.  Scandinavian 
fine  paper  and  specialty  grades  are 
seen  as  significant  competition  in 
North  American  markets  for  these 
products. 

Regulation  and  Competitiveness 

The  measurement  of  competitiveness 
is  an  illusive  task.  According  to  The 
World     Competitiveness     Report, 

prepared  by  the  Institute  Etude 
Methods  Direction  Enterprises 
(IMEDE)  and  the  World  Economic 
Forum,  "Competitiveness  is  the  ability 
of  entrepreneurs  to  design,  produce 


and  market  goods  and  services,  the  price 
and  non-price  qualities  of  which  form  a 
more  attractive  package  than  that  of 
competitors"  (Garelli,  July  1989).  The 
World  Competitiveness  Report 
annually  ranks  the  competitiveness  of  22 
countries  using  292  criteria  which  are 
grouped  into  ten  categories.  While  these 
criteria  include  environmental  protection 
regulation  as  a  factor  that  affects 
competitiveness,  it  was  not  singled  out 
as  being  particularly  important. 
In  a  study  of  Canada's  competitiveness 
for  the  Conference  Board  of  Canada, 
Johnston  (February,  1990)  cites  the 
following  key  factors  as  important  to 
increasing  competitiveness:  R&D 
spending,  productivity,  human  resources 
development,  customer  satisfaction, 
flexible  organizational  structures,  critical 
self  analysis,  creativity,  and  enhanced 
intelligence  gathering  capabilities.  Again, 
environmental  regulatory  activity  in  a 
jurisdiction  is  not  identified  as  a  key  issue 
for  competitiveness. 

Table  7.1 


I 


Ranking  of  Market  Pulp  Producing  Regions 

Delivered  Cost  per  Finished  Tonne 

1985  and  1969 

Current  Canadian  Dollars 

Region 

1989 

1985 

Cumulative  % 
Change 

U.S.  South 

$435 

$494 

-12 

U.S.  West 

553 

518 

7 

Eastefn 
Cansd«    - 

$m 

.-■Sfl. 

^..■■■:,:::-;fl; 

B.C.  Coast 

593 

528 

12 

Sweden 

593 

451 

32 

Finland 

605 

476 

27 

B.C.  Interior 

607 

477 

27 

Source:  FSAC,  Market  Pulp  Industry  Cost  Study,  1985-1989,  October 
1990 

I 


I 
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I 
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Table  7.2 


Cost  Components 

During  1989  for  Market  Pulp  Mills 

In  Seven  Regions 

: 

U.S.South 

U.S.  West 

Eastern 
Canada 

B.C. 
Coast 

B.C. 
Interior 

Finland 

Svkfeden 

Wood  Fibre 

132 

219 

252 

217 

192 

388 

353 

Chemicals 

75 

57 

62 

53 

66 

60 

41 

Energy 

24 

39 

24 

35 

32 

4 

10 

Lat>our 

68 

67 

79 

114 

96 

49 

81 

Other 

62 

75 

65 

88 

115 

41 

43 

Total  mil! 
Level 

361 

457 

482 

507 

501 

542 

528 

Corporate 
and  selling 

14 

16 

24 

23 

9 

13 

12 

Delivery 

60 

80 

62 

63 

97 

50 

53 

Total 
DeHvered 

435 

553 

568 

593 

607 

605 

593 

Fores 

t  Sector  Advii 

iory  Council, 

October  1 990a. 

Competitiveness 
Paper  Producers 


Among    Pulp    and 


The  Forest  Sector  Advisory  Council 
(FSAC)  {October  1990a;  October  1990b) 
compared  production  costs  (in  Canadian 
dollars.  CAD$)  per  air  dried  tonne  (ADT) 
of  output  among  competing  mills  that 
produce  newsprint  and  market  pulp  in 
different  jurisdictions. 
Market  Pulp 

Table  7.1  shows  the  ranking  among 
market  pulp  producers  in  1989  and 
compares  costs  in  1 989  with  those 
incurred  during  1985.  In  1989,  market 
pulp  producers  in  the  U.S.  South 
recorded  the  lowest  delivered  cost  of 
newsprint,  CAD$  435  per  finished  ADT, 
while  B.C  Interior  producers  had  the 
highest  cost  at  CAD$  607/ADT. 


According  to  the  FSAC  study,  between 
1985  and  1989,  the  competitive  position 
of  pulp  mills  in  Eastern  Canada  improved 
from  fifth  to  third  place  while  Swedish 
and  Finnish  mills  fell  from  first  and 
second  place,  respectively  to  fifth  and 
sixth  place  respectively.  Mills  in  the  B.C. 
Coastal  region  improved  from  seventh 
place  to  fourth  in  terms  of  their 
production  costs  while  the  B.C.  Interior 
mills  fell  from  being  the  third  lowest  cost 
producer  in  1985  to  the  seventh  in  1989. 
Producers  in  the  U.S.  South  and  U.S. 
West  made  significant  gains  in  their 
competitive  positions  moving  from  the 
fourth  and  sixth  positions,  respectively  in 
1985  to  the  top  two  spots  in  1989.  In 
Canada,  Eastern  Canadian  mills  appear 
to  be  the  lowest  cost  producers. 
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Table  7.3 


Comparison  of  Labour  Productivity  and  Mill 

Age  of  Market  Pulp  Producing  Regionfi  - 

1989 

Region 

1  ahour(l) 
Productivity 

Mill 
Age(2) 

Finland 

1.7 

1981 

U.S.  West 

1.9 

1982 

U.S-  South 

1.9 

1976 

Sweden 

2.2 

1980 

B.C.  Intenor 

2.3 

1975 

Ejwtwn 
Canadft 

t4 

isfn 

B.C.  Coast 

3.1 

1976 

(Dop. 
(2)  we 
date  0 
Souro 
1989, 

erating  labour  hours  woriced  per  ADT  of  maria 
ighted  average  age  of  pulping  facilities  based 
f  the  last  major  nabuild  ot  the  major  compone 
a:  FSAC,  Market  Pulp  Industry  Cost  Sbidy, 
October  1990 

t  pulp 
on  the 
nts 

1985- 

Table  7.4 


Capital  Expenditures  In 
the  Market  Pulp  Industry 

Capital  Investment 

Region 

Cumulative 

expenditures 

1985-1989 

SC/ADMT 

Planned  for 
1990 

B.C.  Coast 

$541 

$538 

Finland 

502 

105 

U.S.  West 

305 

105 

B.C.  Interior 

395 

103 

U.S.  South 

217 

47 

Sweden 

186 

50 

Eastern 
Canada 

72 

45 

Forest  Sector  Advisory  Council,  October  1990a. 

Table  7.2  shows  disaggregations  of  1989 
costs  into  average  mill  level  costs  for  the 
purpose  of  comparison  across  regions. 
The  estimates  shown  in  Table  7.2 
indicate  that  mills  in  Canada,  particularly 
those  in  British  Columbia,  have  higher 
labour  and  delivery  costs  relative  to  U.S. 
and  Scandinavian  mills,  while  mills  in 
Canada  enjoy  lower  energy  and  average 
fibre  costs. 

A  closer  look  at  labour  costs  indicates 
that  Canadian  mills  experience  the 
lowest  productivity  when  compared  to 
competing  regions.  Mills  in  B.C.  exhibit 
the  highest  number  of  operating  labour 
hours  worked  per  ADT  of  market  pulp. 

The  correlation  between  mill  age,  and 
productivity  is  evident  in  Table  7.3. 
Finland  and  the  U.S.  West  which  exhibit 
the    highest    labour    productivity    also 
possess  the  newest  mills. 

Based  on  the  estimates  shown  in  Table 
7.4,  Canadian  mills  appear  to  have 
invested  less  capital  than  other  high 
wage  producers  and  so  have  achieved 
less  substitution  of  capital  for  labour  in 
basic  operations.  Over  the  1985  to  1989 
period,  capital  investment  in  Eastern 
Canada  on  a  per  tonne  basis  has  been 
lower  than  in  any  other  regions. 

Newsprint 

As  Indicated  in  Table  7.5.  newsprint 
producers  In  the  U.S.  South  achieved  the 
lowest  delivered  cost  of  newsprint  at 
CADS  485/ADT  and  Finnish  producers 
had  the  highest  cost  at  CAD$  625/ADT 
during  1989.  However,  the  FSAC 
newspnnt  study  did  not  disaggregate 
Eastern  Canadian  mills  from  those  in  the 
rest  of  the  country,  although  Ontario  mills 
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Table  7.5 


Ranking  of  Newsprint  Producing  Regions 

Delivered  Cost  per  Finished  Tonne 

1985  and  1989 

Current  Canadian  Dollars 


Region 

1989 

1985 

Cumulative 
%  Change 

U.S.  South 

$485 

$526 

-8 

U.S.  West 

509 

519 

-2 

Sweden 

570 

460 

20 

Canada 

573 

530 

a 

Finland 

625 

490 

28 

Source:  FSAC  Newsprint  Cost  Study.  1990 


produce  about  21%  of  Canada's  total 
output  of  newsprint. 

Between  1985  and  1989,  the  competitive 
position  of  Canadian  mills  in  teims  of 
costs  has  improved  from  fifth  to  fourth 
place.  In  addition,  rankings  of  the  two 
U.S.  regions  improved  relative  to  the 
Nordic  countries. 

As  shown  in  Table  7.6,  the  cost  of 
furnish  material  is  the  largest  newsprint 
mill  cost  component  in  all  regions  and. 
during  1989,  ranged  from  34%  of  total 
mill  level  costs  for  the  U.S.  South  to  56% 
for  Finland.  Canada  represents  the 
second  lowest  furnish  material  cost  in  the 
market,  an  important  competitive 
advantage. 

A  comparison  of  paper  machine  capacity 
and  mill  operating  hours  worked  per 
finished  tonne  of  newsprint  in  the 
different  jurisdictions  (see  Table  7.7) 
reveals  the  correlation  between  machine 
size  and  labour  productivity.  Finland  and 
Sweden  which  have  the  largest  capacity 


paper  machines  also  have  the  second 
highest  labour  productivity  at  2.1  hours 
worked  per  finished  tonne  of  newsprint. 
Operating  labour  hours  per  finished 
tonne  in  1989  were  lowest  for  U.S.  West 
producers  at  1.8  because  of  the  more 
wide  spread  use  of  recycled  fibre  and 
chips  instead  of  roundwood.  By 
comparison,  Canadian  mills  require  3.8 
operating  hours  per  finished  tonne  of 
newsprint  reflecting  the  high  use  of 
labour  intensive  stone  groundwood  mills 
and  small  newsprint  machines  {FSAC, 
1990b). 

Based  on  the  FSAC  studies,  Canadian 
mills  are,  on  average,  the  second  most 
expensive  producers  of  newsprint,  as 
indicated  in  Table  7.4,  while  Eastern 
Canadian  mills  are  the  third  lowest  cost 
producer  of  wood  pulp  as  shown  in  Table 
7.1. 

7.2  Importance  of  the  Exchange 
Rate  to  the  Ontario  Pulp  and 
Paper  Industry 

Along  with  labour  productivity,  changes  in 
competitive  positions  of  different  regional 
aggregations  for  both  market  pulp  and 
newsprint  producers  can  be  attributed  to 
a  large  degree  to  fluctuations  in 
exchange  rates.  Table  7.6  lists  currency 
exchange  rates  for  the  U.S.,  Canada. 
Sweden  and  Finland  t>etween  1985  and 
1990.  Over  the  1985  to  1989  period,  the 
value  of  the  Swedish  and  Finnish 
currencies  has  increased  by  15.7%  and 
24.9%  respectively,  relative  to  the 
Canadian  dollar.  This  means  that 
importers  of  Swedish  goods  pay  about 
16%  more  in  Canadian  funds  to  receive 
the  same  amount  of  paper  products. 
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Table  7.6 


Cost  Components 
During  1989  for  Newsprint  Mills 

in  Five  Regions 
Current  Canadian  Doltars/ADHTT 

U.S.  South 

U.S.  West 

Sweden 

Canada 

Finland 

Furnish  Material 

143 

203 

214 

172 

285 

Energy 

95 

85 

99 

83 

97 

Labour 

86 

72 

76 

122 

60 

Other 
Mill  Level 

104 

85 

92 

81 

66 

Total  mill  Level 

428 

445 

481 

458 

508 

Corporate  &  selling 

20 

14 

n 

32 

34 

Delivery 

37 

50 

78 

83 

83 

Total  delivered  Cost 

485 

509 

570 

573 

625 

Forest  Sector  Advisory  Council,  October  1990b. 

Currency  exchange  rates  affect  the 
profitability  of  firms  when  they  sell  their 
product  in  foreign  markets  priced  in 
foreign  currencies.  Therefore,  if  firms 
from  all  regions  sell  to  the  U.S.  market, 
the  relative  value  of  the  U.S.  dollar  will 
affect  their  profitability. 

The  large  increase  in  currency  values 
has  adversely  affected  the 
competitiveness  of  Finnish  and  Swedish 
producers  as  can  be  seen  in  Tables  7.1 
and  7.5. 

The  fall  in  the  value  of  the  Canadian 
dollar  relative  to  U.S.  currency  between 
1985  and  1986  enhanced  the  competitive 
position  of  Canadian  producers.  This 
advantage  eroded  during  1987, 1988  and 
1989  when  the  Canadian  dollar 
increased  by  about  15%  relative  to  the 
U.S.  dollar.  The  earlier  relatively  high 
value  of  the  Canadian  dollar  adversely 
affected     Canadian     firms'     earnings 


position  and  added  to  the  problems 
created  by  falling  product  prices. 

The  recent  depreciation  of  the  Canadian 
dollar  against  the  U.S.  dollar  should  help 
firms'  earnings  and  cash  flow  rebound 
from  previous  record  losses. 

Schembri  and  Robisheau  (Sept.  1986) 
have  examined  the  impact  of  Canadian- 
U.S.  exchange  rates  on  output, 
employment  and  profits  of  the  Canadian 
pulp  and  paper  industry  over  the  1962- 
1983  period.  They  found  that  the  effect 
of  currency  depreciation  was 
considerably  greater  on  profits  than  on 
the  other  two  dependent  variables.  A 
one  per-cent  depreciation  of  the 
Canadian  currency  relative  to  the  U.S. 
was  reported  to  generate  more  than  a  2 
per  cent  increase  in  profit  together  with 
increases  of  0.6%  and  1.2%  in  output 
and  employment  respectively  (Schembri 
and  Robisheau,  Sept.  1986).    Evidence 


I 
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Table  7.7 


Comparison  of  Labour  Productlvtty  and 

Machine  Capacity  of  Newsprint  Producing 

Regions  - 1989 


Region 

Labour 

Productivity 

0) 

Machine 

Capacity 

(2) 

U,S,  West 

1.8 

132 

Finland 

2,1 

178 

Sweden 

2,1 

175 

U.S.  South 

2,6 

146 

Cflnada 

3.8 

104 

[1)  operating  labour  hours  worited  per  Finished  tonne  of 
lewsprint 

(2)  Average  annual  capacity  per  Newsprint  machine  (OOOs)  ol 
tonnes 

Source:  FSAC.  Newsprint  Cost  Study.  1985-1989,  Octobei 
1990 


from  the  Forest  Sector  Advisory 
Committee  supports  this  finding. 

Consequently,  the  competitive  position  of 
Ontario  pulp  and  paper  mills  seems  to 
rest  to  a  large  degree  on  the 
U.S./Canadian  dollar  exchange  rates, 
over  which  individual  firms  or  even  the 
industry  as  a  whole  have  very  little 
control.  To  put  potential  MISA  costs  into 
perspective  and  illustrate  the  degree  of 
uncertainty  associated  with  assessments 
of  financial  impacts,  the  value  of  Ontario 
shipments  to  the  United  States  in  1989  is 
estimated  at  $2.2  billion  (See  endnotes). 
At  an  exchange  rate  of  $1  Canadian  = 
$0.87  U.S.,  and  assuming  shipments 
remain  constant,  a  1%  depreciation  in 
the  U.S. -Canadian  exchange  rate  would 
net  the  Ontario  industry  approximately 
$22,000,000  in  additional  revenue  (see 
endnotes  for  calculations). 

Following  this  logic,  it  would  require  a 
depreciation  of  the  Canadian  dollar  of  4% 


In  order  for  the  industry  to  accumulate 
funds  equal  to  the  proposed  annualized 
MISA  costs  under  the  Most  Cost 
Effective  Option.  An  exchange  rate 
depreciation  of  7%  would  be  necessary 
to  generate  extra  revenue  equal  to  the 
annualized  cost  of  the  Maximum 
Rem  ova!  Option  (see  endnotes  for 
calculations). 

Between  November  1991  and  July  1992, 
the  period  of  completing  this  report,  the 
Canadian  dollar  has  in  fact  depreciated 
to  $0,835  U.S.  from  $0.87  U.S. 

7.3  MISA  Costs  Per  Unit  of  Product 
Produced 

Ontario  produced  a  total  of  8.3  million 
tonnes  of  wood  pulp  and  basic  paper  and 
board  in  1990  of  which  2.35  million 
tonnes  were  kraft  pulp  and  2  million 
tonnes  were  newsprint  (Table  3.1).  To 
determine  the  effects  of  MISA-related 
regulatory  costs  on  the  competitive 
position  of  Ontario's  pulp  and  paper 
industry,  the  annualized  cost  of  each 
BAT  option  was  divided  by  the  Ontario 
pulp  and  paper  production  statistic  to  get 
a  regulatory  cost/tonne  of  production. 
Adoption  of  the  Maximum  Removal 
option  would  cost  sulphate  (kraft)  pulp 
mills  an  average  of  $50  per  tonne  of  pulp 
produced  ($177  million  /  2.35  million 
tonnes),  while  the  adoption  of  the  Most 
Cost  Effective  Removal  Option  would 
cost  the  category  mills  about  $20  per 
tonne  of  pulp  ($46.3  million  /  2.35  million 
tonnes). 

Adoption    of    the    Maximum    Removal 

Option  by  newsprint  mills  would  cost  the 
sulphite-mechanical  pulp  category  about 
$22  per  tonne  of  newsprint  produced 
($43.8  million  /  2.0  million  tonnes),  while 
the  Most  Cost  Effective  Removal  Option 
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Table  7.8 


Exchange  Rates  to  Canadian  Dollars 

For  Major  Pulp  and  Paper  Producing  Regions 

1985-1990 

Year 

Canada 

U.S.A. 

Finland 

Sweden 

$ 

$ 

Markka 

Krone 

1985 

1.00 

1.366 

0.221 

0.159 

1986 

1.00 

1.389 

0.274 

0.195 

1987 

1.00 

1.326 

0.302 

0.209 

1988 

1.00 

1.231 

0.294 

0.201 

1989 

1.00 

1.184 

0.276 

0.184 

1990 

1.00 

1.170 

0.298 

0.193 

Exchange  rates  are  based  on  daily  averages  of  spot  rates 
quoted  on  national  markets. 

Source:  FSAC  Newsprint  Cost  Study,  1990 

would  cost  the  category  $18/tonne  of 
newsprint  produced. 

Adding  these  unit  regulatory  costs  to  the 
relevant  average  delivered  cost  shown  in 
Tables  7.1  and  7.5  indicates  whether 
ordering  of  different  regions  in  terms  of 
total  production  costs  would  be  changed. 

The  cost  of  the  Most  Cost  Effective 
Control  Option  would  increase  total 
delivered  cost  in  Eastern  Canadian  Mills 
from  $568  per  ADT  to  $588  per  ADT  but 
would  not  displace  Eastern  Canadian 
mills  from  their  current  position  as  the 
third  lowest  cost  producer.  However,  the 
extra  regulatory  costs  would  widen  the 
difference  between  Eastern  Canadian 
and  U.  S.  market  pulp  producers.  If  the 
Maximum  Removal  Option  costs  were 
incurred,  total  delivered  cost  would 
increase  to  $618  per  ADT  for  Eastern 


Canadian  producers.  At  this  cost, 
Eastern  Canadian  mills  would  be 
displaced  from  their  third  lowest  cost 
position  to  the  highest  cost  producer 
among  the  regions  examined. 

For  newsprint  producers,  the  Most 
Cost  Effective  Option  would  increase 
total  delivered  cost  from  $573  per 
finished  tonne  to  $591  per  finished 
tonne  while  the  Maximum  Removal 
Option  would  push  the  cost  up  to  $595 
per  finished  tonne.  While  neither  BAT 
option  raises  costs  sufficiently  to 
displace  Canadian  mills  from  their 
position  as  the  second  highest  cost 
producers,  the  addition  of  regulatory 
costs  increases  the  gap  that  currently 
exists  between  Canadian  producers 
and  their  main  competitors,  American 
producers. 

7.4      MISA  Costs  as  a  Proportion 
of  Manufacturing  Costs 

Direct  manufactuhng  costs  are  divided 
into  four  components:  wood  fibre  cost 
(roundwood  and  wood  residue),  the  cost 
of  other  purchased  materials  and 
supplies  (chemicals,  etc.),  energy  costs 
(purchased  fuel  and  electricity),  and 
labour  costs  (salaries  and  wages).  From 
1970  to  1985,  the  latest  year  for  which 
data  are  available,  direct  costs  amounted 
to  between  67%  (1974)  and  83%  (1976 
and  1982)  of  the  value  of  Ontario 
shipments.  The  average  for  the  period 
was  approximately  78%. 

Table  7.9  presents  details  of  the  relative 
shares  of  direct  costs,  by  major  cost 
component,  between  1970  and  1985. 
Over  this  period,  the  cost  of  wood  fibre 
fell  from  approximately  30%  of  total  direct 
costs  in  1970.  to  roughly  25%  in  1985. 
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Table  7.9 

Direct  Manufacturing  Cost  Components 

in  the  Ontario  Pulp  and  Paper  Industry 

1970-1985 


CO 

o 


S*  Source 

a 


Year 

Cost  of 

Residue  and 
Roundwood 

SOOOs 

Cost  of 

Materials 

and 

Supplies 

SOOOs 

%of 
Total 

Cost  of 
fuel  and 
Electricity 

SOOOs 

%0f 

Total 

Cost  of 
Salary  and 
Wages 

SOOOs 

%of 
Total 

Total 

Direct 

Cost 

Excluding 

Wood 

Cost 

SOOOs 

Value  of 
Shipments 

SOOOs 

Total 
Direct 
Cost  to 
Value  of 
shipments 

1970 

172,525 

169,470 

41.2 

53,295 

13.0 

188,189 

45.8 

410,954 

732,424 

56.1 

1971 

171.462 

168.367 

40.4 

58,158 

14.0 

190,348 

45.7 

416,873 

789,289 

52.8 

1972 

179,756 

179.068 

40.0 

61,944 

13.8 

206,929 

46.2 

447,941 

778,167 

57.6 

1973 

189,410 

217.506 

42.5 

67,593 

13.2 

227,160 

44.3 

512,259 

932,061 

55.0 

1974 

236,372 

319.991 

47.8 

84,395 

12.6 

265,286 

39.6 

669,672 

1.347.587 

49.7 

1975 

207,073 

232,976 

42.4 

82,775 

15.1 

233,645 

42.5 

549.396 

1,031,210 

53.3 

1976 

268,833 

310,565 

41.0 

131,311 

17.3 

315,867 

41.7 

757,743 

1,236.886 

61.3 

1977 

341,822 

399,021 

46.2 

181.396 

21.0 

283,016 

32.8 

863.433 

1,603,037 

53.9 

1978 

382,981 

446.895 

41.5 

210,538 

19.6 

419,289 

38.9 

1 ,076,722 

1.780,225 

60.5 

1979 

435,226 

594.728 

68.1 

231,900 

26.6 

461,812 

52.9 

1,288,440 

2,233,098 

57.7 

1980 

482,217 

677.564 

47.0 

254,886 

17.7 

510,279 

35.4 

1,442,729 

2,614.443 

55.2 

1981 

545,137 

745,780 

46.3 

294,149 

18.3 

570,463 

35.4 

1,610,392 

2,847,780 

56.6 

1982 

503.419 

718,717 

43.7 

317,107 

19.3 

610,703 

37.1 

1,646,527 

2,593,734 

63.5 

1983 

571,779 

750,238 

43.0 

349,823 

20.1 

644,317 

36.9 

1,744.378 

2,819,209 

61.8 

1984 

646,914 

867,796 

45.4 

372,224 

19.5 

672,579 

35,2 

1,912,599 

3,362,436 

56.9 

1985 

654,775 

898,240 

45.7 

365,282 

18.6 

701.649 

35.7 

1,965,171 

3,441,868 

57.1 

:  Great  Lakes  Forestry  Centre,  The  Ontario  Pulp  and  Paper  Industry,  1987 


In  addition,  the  cost  of  salaries  and 
wages  fell  from  a  high  of  33%  of  total 
direct  costs  in  1972  to  26%  in  1984.  On 
the  other  hand,  the  cost  of  energy 
increased  from  9%  in  1970  to  just  over 
15%  in  1983.  The  cost  of  materials  and 
supplies,  excluding  wood  fibre,  varied 
considerably  over  the  years,  increasing 
from  29%  in  the  1970-72  period  to  41% 
in  1977  and  levelling  out  at  about  33% 
after  that. 

Proposed  MISA  costs  would  impact  all 
components  of  direct  manufacturing  cost 
except  wood  fibre  costs.  Excluding  wood 
fibre  cost,  the  total  direct  manufacturing 
cost  for  Ontario  mills  in  1985  was  $1.97 
billion.  Assuming  that  direct  costs  have 
not  changed  over  time,  the  operating 
cost  for  the  Most  Cost  Effective  Option 
amounts  to  a  2%  increase  in  direct  costs. 
The  total  annualized  cost,  which 
combines  the  annualized  capital  and 
annual  operating  costs,  amounts  to  5% 
of  direct  manufacturing  costs. 

For  the  Maximum  Removal  Option,  the 
shares  are  3%  and  9%,  respectively,  for 
operating  costs  and  annualized  costs. 
These  shares  overstate  the  impact  on 
costs  to  the  industry  because  the  direct 
costs  used  in  the  analysis  are  1985 
costs,  in  1985  dollars,  which  would  be 
somewhat  lower  than  costs  incurred 
during  1990. 


7.5      Other     Issues     Affecting 
Competitiveness 

There  are  a  number  of  competing  issues 
to  be  addressed  by  Ontario  and 
Canadian  pulp  and  paper  companies 
whose  implications  for  competitiveness 
will  be  difficult  to  disentangle  from  the 


effects  of  potential  environmental 
requirements.  These  issues  contribute  to 
the  uncertainty  associated  with  the  cost 
competitiveness  and  the  changes  in 
financial  performance  that  regu  latory 
costs  might  induce. 

Timber  Suppiy 

Sustainable  supplies  of  desirable  species 
of  timber  is  one  of  the  most  far  reaching 
and  contentious  issues  facing  the  pulp 
and  paper  industry.  While  hardwoods 
such  as  poplar  and  aspen  are  abundant, 
high  quality  softwood  stands  are 
becoming  increasingly  remote  and  the 
costs  of  harvesting  this  fibre  are  growing. 
Furthemnore,  competition  for  the  use  or 
conservation  of  harvestable  areas  has 
emerged  from  native  and  environmental 
groups.  Moreover,  pulp  and  paper 
companies  are  being  challenged  to  take 
more  responsibility  for  regenerating  and 
reforesting  cut-over  timber  lands.  In 
Ontario,  regeneration  has  long  been 
carried  out  by  the  provincial  government 
which  receives  some  revenues  to  cover 
these  and  other  forest  management 
costs  from  timber  rights  payments. 
Timber  and  pulp  and  paper  companies 
are  facing  the  prospect  of  paying  more 
for  wood  limits  to  defray  forest 
management  costs  or  undertaking  forest 
planting  and  regeneration  themselves  on 
the  lands  that  they  lease  from  the  crown. 

These  issues  have  been  debated  in  the 
public  hearings  for  the  Class 
Environmental  Assessment  of  the  Ontario 
Ministry  of  Natural  Resources  Timber 
Management  Plans. 

Forestry  firms  are  also  contemplating 
harvesting  of  "second-growth  timber", 
timber  grown   in   previously  harvested 
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areas.  However,  because  second-growth 
species  lack  the  strength  and  yield 
capabilities  of  old-growth,  the  pulp  and 
paper  industry  must  derive  new  methods 
of  production  and  processing  if  they  are 
maintain  the  quality  of  their  products. 
Wood  harvesting  costs  are,  therefore, 
likely  to  increase  during  the  next  decade 
while  fibre  quality  may,  in  fact,  decline. 


Secondary 
Requirements 


Fibre     Content 


Public  pressures  combined  with  growing 
scarcity  of  landfill  capacity  in  many  U.S. 
cities  has  led  to  State  and  local 
legislation  that  require  U.S.  newspaper 
publishers  to  use  up  to  50%  secondary 
fibre  content  in  their  newsprint. 
Newsprint  mills  can  add  Old  newspapers 
to  their  pulp  furnish  up  to  10%  without 
deinking.  Only  two  Ontario  newsprint 
producers,  Quebec  and  Ontario  and 
Atlantic  Packaging,  have  installed 
secondary  newsprint  deinking  equipment 
and  have  the  capability  of  producing 
newsprint  with  up  to  100%  secondary 
fibre  content.  The  CPFP  mill  in  Thunder 
Bay  commenced  operating  a  newsprint 
deinking  facility  in  September  1991. 

Ontario  mills  have  installed  about 
440,000  tonnes  per  year  of  secondary 
newsprint  deinking  and  processing 
capacity.  Firms  have  announced  the 
construction  of  another  220,000  tonnes 
per  year.  Firms  in  the  U.S.  have 
installed  capacity  to  produce  over  2 
million  tonnes  of  recycled  newsprint  and 
are  currently  harvesting  their  "urban 
forests"  of  post  consumer  old  newspaper. 

Since  most  Ontario  newsprint  mills  are 
located  in  the  North  near  their  wood 
supplies,     these     firms    face     serious 


challenges  in  producing  newsprint  with 
secondary  fibre  content.  First,  demand 
and  prices  of  post  consumer  newspapers 
for  deinking  are  growing  but  supplies, 
being  generated  in  Southern  Ontario 
urban  communities,  are  below  projected 
requirements.  There  is  also  much 
uncertainty  as  the  potential  quantities  of 
usable  waste  newsprint  that  are 
recoverable  from  Canadian  cities.  Firms 
are  reluctant  to  commit  to  investments  In 
secondary  fibre  deinking  facilities  when 
they  are  unsure  of  whether  sufficient 
supply  of  raw  material  will  be  available  to 
operate     these     mills.  Second, 

transportation  costs  of  waste  news  to 
northern  mills  for  processing  may  be  too 
high  to  permit  the  use  of  this  raw 
material  in  some  northern  locations. 

Canada/U.S.  Free  Trade  Agreement 

The  Free  Trade  Agreement  between 
Canada  and  the  United  States  has  made 
little  difference  for  market  pulp  and 
newsprint  markets  which  have  always 
been  free  of  tariff  barriers  between  the 
two  countries.  However,  tariff  reductions 
for  all  other  paper  and  paperboard 
products  have  been  accelerated.  In 
January  of  1991,  tariffs  on  these 
products  were  cut  by  30%.  A  further 
50%  reduction  was  made  in  1992  and 
duties  will  be  completely  eliminated  in 
1993. 

As  noted,  removal  of  these  tariffs  will 
result  in  increased  competition  in 
domestic  markets  but  opens 
opportunities  for  Canadian  paper  and 
board  producers  to  produce  larger 
quantities  of  product  for  export  and 
capture  economies  of  scale.  Investments 
to  expand  production  facilities  may  be 
accompanied    by    modernization     and 
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process  changes  that  reduce  pollution 
discharges  at  the  same  time. 


7.6  Environmental  Protection 
Activities  in  Other  Jurisdictions 

To  the  extent  that  Ontario  environmental 
requirements  are  in  excess  of  those 
applied  in  jurisdictions  where  competitors 
are  located,  Ontario  pulp  and  paper  mills 
could  be  at  a  competitive  disadvantage. 
Various  types  of  environmental  protection 
requirements  in  other  jurisdictions 
(including  the  U.S.  and  OECD  countries) 
have  been  reviewed  by  James  F. 
Hickling  Management  Consultants  (1990) 
who  concluded  that: 

"In  our  view,  all  the  jurisdictions  examined  will 
continue  to  impose  ever-more  stringent  regulation 
of  industries'  toxic  pollutants." 

Moreover,  the  Hickling  report  states  that 
Canadian-based  companies  have  an 
advantage  relative  to  their  United  States 
counterparts. 

'Firms  cperating  in  Car)ada,  however,  have  a 
significant  advantage  over  their  U.  S.  counterparts 
in  the  Canadian  federal  governments  accelerated 
capital  cost  allowance  that  the  Canadian  firms 
are  permitted  on  their  purchases  of  equipment  for 
the  purposes  of  pollution  abatement  and  control. 
U.S.  companies  have  no  such  corrparable 
program' 

Comparing  environmental  standards  and 
requirements  among  jurisdictions  is  not  a 
simple     matter.  Standards     and 

requirements  are  stated  differently  and 
there  are  various  degrees  of  legality  and 
enforceability.  Moreover,  while  a  nation 
or  a  jurisdiction  may  have  strict 
standards  and  legislative  requirements 
on  the  books,  enforcement  actions,  or 
the  lack  of  them,  may  result  in  little  or  no 


compliance.  While  regulatory  regimes 
are  not  uniform  or  consistent  in  type  or 
degree  of  stringency,  there  appears  to  be 
a  general  international  movement 
towards  higher  degrees  of  regulatory 
standards  and  enforcement  effort,  with  a 
variety  of  parameters  and  performance 
indicators  being  used  to  target  the  same 
group  of  environmental  problems. 

Compounding  the  difficulties  of  making 
precise  international  comparisons  is  the 
fact  that  standards  for  existing  plants  are 
often  different  from  those  for  new  plants. 
Moreover,  standards  or  objectives  are 
often  not  uniform  between  different 
products  and  sub-categories  of  the  same 
industry.  In  most  jurisdictions,  standards 
for  existing  establishments  are  often 
negotiated  on  a  plant  by  plant  basis 
within  a  framework  of  regulatory  targets. 

Nonetheless,  the  Canadian  situation  as 
of  the  end  of  1989  is  described  in  a 
report  commissioned  by  the  Commission 
of  the  European  Communities: 

"Although  the  Canadian  approach  seems  very 
promising,  especially  the  activities  that  are 
undertaken  in  Ontario,  the  overall  inpression  is 
that  Canada  is  behind  most  OECD  countries  in 
actually  implementing  environmental  protection 
measures.  For  example,  all  U.S.  mills  basically 
employ  secondary  treatment  or  discharge  through 
publicly-owned  sewage  treatment  works;  and 
many  activated  sludge  plants  are  in  operation.  In 
Canada,  this  kind  of  technohgy  is  only  coming 
into  operation  by  1993  as  a  result  of  these  new 
effluent  limitations.  Canada  is  also  behind  many 
European  countries,  such  as  Finland,  Sweden, 
and  West  Germany,  in  the  regulation  of  the  pulp 
and  paper  industry."  {COV^\  Consultants,  1990, 
Page  108). 


As   discussed   earlier,    U.S.    mills    are 
Ontario's  major  competition.  Some  75% 
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Table  7.10 


COMPARISON  OF  AOX  STANDARDS  AND  OBJECTIVES 
IN  VARIOUS  JURISDICTIONS 

9 

Jurisdiction 

Target 
(Kg/Air  Dried  Tonne) 

Year 

Sweden 

1.0(1) 
0.5  (2) 

1995 

W.  Germany 

1.0 

1989 

Finland 

1.4(3) 

1995 

Australia 

2.5  (4) 

1989 

Quebec 

1.0-2.5 

1 993-2000 

Ontario  (MCE) 

0.75 

Ontario  (MAX) 

0.45 

(1)  Annual  average  for  mills  using  softwoods 

(2)  Annual  average  for  mills  using  hardwoods 

(3)  National  average 

(4)  Based  on  any  one  test 

Sources:  Bedma  Consultants  Inc  1991,  McCubbin  1992,  Water  Resources  Branch.  MOE 

of  Ontario's  pulp  and  paper  output  is  sold 
to  U.  S.  customers.  It  is  important  to 
note  that  the  same  study  concludes  that, 
out  of  653  U.S.  pulp  and  paper  mills, 
only  two  lack  the  equivalent  of  secondary 
treatment.  Up  to  the  present  time, 
chlorinated  organic  compounds,  as 
measured  by  the  AOX  test,  have  not 
been  subject  to  regulatory  requirements 
or  objectives.  In  addition,  TSS  and  BOD 
guidelines  for  Ontario  mills  are  less 
stringent  than  U.S.  EPA  requirements, 
although  Ontario  mills  have  achieved 
substantial  reduction  in  TSS  over  the 
past  decade.  Nevertheless,  in  terms  of 
BOD  and  TSS  loading  objectives,  Ontario 
mills  have  lagged  behind  U.S.  EPA 
requirements  and  industry 
accomplishments. 

As  an  illustrative  exercise,  Bonsor, 
McCubbin  and  Sprague  (1 991 )  computed 
the  discharges  of  conventional  pollutants 


that  would  be  allowed  on  the  basis  of 
U.S.  EPA  New  Source  Performance 
requirements  for  the  18  non-kraft  mills  in 
Ontario.  This  assessment  revealed  that 
three  of  the  mills  currently  meet  the  EPA 
requirements  for  BOD  and  a  fourth  would 
almost  do  so.  However,  17  of  the  18 
Ontario  mills  meet  or  come  close  to 
meeting  the  U.S.  EPA  requirements  for 
TSS. 

Unfortunately,  the  treatment  or  recovery 
of  oxygen-demanding  pollutants  from  a 
pulp  mill  offers  little  or  no  opportunity  for 
saleable  by-products  or  other  input  cost 
savings  as  has  been  the  case  with  TSS 
recovery. 

AOX  and  BOD  and  TSS  standards  for 

sulphate  (kraft)  mills  in  different 
jurisdictions  are  compared  in  Tables  7.10 
and  7.11.  For  AOX,  the  technologies 
associated  with  the  MCE  option  deliver 


-94- 


CompetiUveness 


Table  7.11 


COMPARISON  OF  BOD  AND  TSS  STANDARDS  OR  OBJECTIVES 
FOR  BLEACHED  KRAFT  MILLS 

Jurisdiction 

TSS 
(Kg/Air  Dried  Tonne) 

BOD 

(Kg/Air  Dried  Tonne) 

Year 

Australia 

8(1) 

7(1) 

1989 

Finland 

N/A 

8.2 

1992 

U.S.(Kraft) 

4.8-14.3 

3.1-8.4 

1982 

Canada  (federal) 

11.25 

7.5 

1995 

Quebec 

20 

8 

1995 

Ontario  (MCE) 

1-2.25 

0.5-1 .0 

Ontario  (MAX) 

0.5-1.0 

0.35-0.5 

[1)  One  day  maximum 

Sources:  Bedma  Consultants  Inc  1991,  McCubbin  1992,  Water  Resources  Branch,  MOE 

final  loadings  in  common  with  standards 
and  objectives  set  in  most  jurisdictions. 
The  MAX  option  delivers  final  AOX 
loadings  that  are  significantly  below 
standards  and  objectives  set  in  other 
jurisdictions  except  Sweden  which  has 
given  its  mills  until  1995  to  reach  a 
similar  target. 

BOD  and  TSS  loading  levels  for  sulphate 
(kraft)  mills  associated  with  both  the 
MCE  and  the  MAX  Options  are  more 
stringent  than  standards  set  in  other 
jurisdictions.  Such  stringent  demands 
may  impact  negatively  on  Ontario  mills' 
competitive  position  in  that  It  forces  mills 
to  spend  relatively  more  capital  on 
environmental  requirements  and  less  on 
upgrading  machinery  and  equipment 
needed  to  improve  productivity  than  their 
competitors. 

However,  as  competitiveness  expert 
Michael  Porter  recently  reported, 


"The  conflict  between  environmental  protection 
and  economic  competitiveness  is  a  false 
dichotomy. " 

In  his  book,  The  Competitive  Advantaae 
of  Nations.  Porter  finds  that  the  nations 
with  the  most  rigorous  requirements  often 
lead  in  exports  of  affected  products. 
According  to  Porter, 

Exacting  standards  seem  at  first  blush  to  raise 
costs  and  make  firms  less  competitive, 
particularly  if  competitors  are  from  nations  with 
fewer  regulations.  This  may  be  true  if  everything 
stays  the  same  except  that  expensive  pollution- 
control  equipment  is  added. 

But  everything  will  not  stay  the  same.  Properly 
constructed  regulatory  standards,  which  aim  at 
outcomes  and  not  methods,  will  encourage 
companies  to  re-engineer  their  technology.  The 
result  in  many  cases  is  a  pnxess  that  not  only 
pollutes  less  but  lowers  costs  or  improves  quality. 

t.7      Concluding  Comments 

Although  environmental  protection  costs 
are  just  one  of  many  factors  that  affect 
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competitiveness,  potential  MISA-related 
regulatory  costs  could  influence  the 
competitive  circumstances  facing  Ontario 
pulp  and  paper  mills. 

Costs  associated  with  the  Most  Cost 
Effective  Control  Option  and  the  MISA 
monitoring  requirements  would  not 
displace  Eastern  Canadian  pulp  mills 
from  their  current  position  as  the  third 
lowest  cost  producer.  However,  if  the 
Maximum  Removal  Option  costs  were 
incurred,  Eastern  Canadian  market  pulp 
producers  would  be  pushed  from  their 
third  lowest  cost  position  to  the  highest 
cost  producer  among  the  7  regions 
examined. 

For  newsprint,  neither  BAT  option  raises 
total  operating  costs  sufficiently  to 
displace  Canadian  mills  from  their 
position  as  the  second  highest  cost 
producers.  However,  the  additional 
regulatory  costs  widens  the  gap  that 
currently  exists  between  Canadian  and 
American  producers. 

The  competitive  position  of  Ontario  pulp 
and  paper  mills  rests  largely  on  the 
U.S./Canadian  dollar  exchange  rate.  The 
value  of  Ontario  shipments  to  the  United 
States  was  approximately  $2.2  billion  in 
1989.  At  an  exchange  rate  of  $1 
Canadian  =  $0.87  U.S.,  and  assuming 
shipments  remain  constant,  a  1  % 
depreciation  in  the  U.S. -Canadian 
exchange  rate  would  net  the  Ontario 
industry  approximately  $22,000,000  in 
additional  revenue. 

Consequently,  it  would  require  a 
depreciation  of  the  Canadian  dollar  by 
7%  in  order  for  the  industry  to 
accumulate  added  funds  equal  to  the 
proposed  annualized  costs  associated 


with  the  Maximum  Removal  Option  plus 
the  MISA  monitoring  requirements.  An 
exchange  rate  depreciation  of  only  4% 
(less  than  4  cents)  would  be  necessary 
to  generate  extra  revenue  equal  to  the 
annualized  cost  of  the  Most  Cost 
Effective  Removal  Option. 

Operating  costs  of  the  Most  Cost 
Effective  Removal  option  amount  to  a 
modest  2%  of  total  direct  manufacturing 
costs  for  the  Ontario  pulp  and  paper 
industry  while  the  total  annualized 
regulatory  costs  are  equivalent  to  5%  of 
total  direct  manufacturing  costs.  For  the 
Maximum  Removal  Option,  the 
percentages  increase  to  3%  for 
estimated  operating  costs  and  9%  for 
total  annualized  costs. 

The  pulp  and  paper  industry  also  faces  a 
number  of  other  issues  which  may 
require  capital  investments  or  which  may 
further  increase  the  cost  of  doing 
business  in  Ontario  and  Canada.  These 
matters  include  timber  management  and 
regeneration,  secondary  fibre  content 
requirements  for  newsprint  and  changing 
international  trade  conditions.  Any  one 
of  these  issues,  including  environmental 
protection  requirements,  might  not  have 
undue  consequences  for  the  industry  but, 
taken  together,  they  present  the  Ontario 
and  Canadian  pulp  and  paper  industry 
with  a  challenge. 


-96- 


CompetiUveness 


Endnotes  to  Chapter  7 

Calculation  of  Ontario  Pulp  and  Paper  Exports  to  the  U.S. 

Canadian  Pulp  and  Paper  Exports  to  the  U.S.,  1990  $10,688,045,000 


1990  Production  (OOO's  tonnes)    Wood  Pulp     Dist. 

Canada  22,836  58% 

Ontario  4,188 

Ontario's  %  18.3 

Ontario's  Weighted  Average  of  Canadian  Production 

58%(18.3)  +  42%(24.7)  =  21% 

Ontario's  Weighted  Average  of  Pulp  and  Paper  Exports  to  the  U.S. 

21%  x  $10,688,045,000  =  $2.2  billion 

Calculation  of  Exchanoe  Rate  Chances 


Paper 

Dist. 

16,526 

42% 

4,088 

24.7 

$Canadian 

$U.S. 

Equivalent 

1.00 

0.87 

1.15 

1.00 

115 

100 

253 

220 

2,530 

2,200 
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1%  decrease 


Endnotes  to  Chapter  7 


$CAD 

$U.S. 
Equivalent 

1.00 

0.864 

1.16 

1-00 

116 

100 

255.2 

220 

2.552 

2,200 

4%  decrease 

$CAD 

$U.S. 
Equivalent 

1.00 

0.8354 

1.197 

1.00 

119.7 

100 

263.34 

220 

2,633 

2,200 

7%  decrease 

$CAD 

$U.S. 
Equivalent 

1.00 

0.81 

1.236 

1.00 

123.6 

100 

271.9 

220 

2,719 

2.200 
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8.0  SUMMARY 


This  report  includes  assessments  of 
potential  abatement  programs  that  could 
be  implemented  at  each  pulp  and  paper 
mill  subject  to  regulation.  These 
potential  programs  do  not,  however, 
represent  suggested  regulatory  limits  or 
other  requirements  because  these 
specific  proposals  were  not  developed 
when  the  present  analyses  were  carried 
out. 

These  reports  serve  as  a  reference 
document  of  factual  information  as  well 
as  analytical  results  that  can  be  used  in 
the  assessment  of  specific  proposals. 
Moreover,  the  two  abatement  scenarios 
analyzed  in  this  report  are  expected  to 
encompass  the  cost  range  to  pulp  and 
paper  mills  that  would  be  implemented 
by  specific  limits. 

The  primary  objectives  of  the  analyses 
presented  in  the  report  is  to: 

1)  evaluate  the  cost-effectiveness  of 
potential  wastewater  treatment 
and  abatement  program  options; 

2)  show  the  incremental  costs  of 
successively  higher  levels  of 
contaminant  removal  (lower  levels 
of  pollutant  loadings  in 
wastewaters);  and 

3)  assess  the  financial  and  economic 
consequences  of  costs  associated 
with  potential  abatement  program 
options  that  are  cost-effective  plus 
other  MISA  related  costs  that  may 
be  incurred  by  regulated  plants. 


Cost  Analyses  of  BAT  Options 

Five  BAT  options  or  technology  trains 
have  been  identified  for  sulphate  (kraft) 
pulping  mills,  four  for  deinking/board/fine 
papers/tissue  mills  while  three  BAT 
options  have  been  defined  for  each  of 
the  sulphite-mechanical  pulping  and 
corrugating  mills.  Least-cost  BAT 
options  were  identified  and  two 
combinations  from  this  group  were 
selected  for  further  analysis. 

One  scenario  is  called  the  Most  Cost 
Effective  option  based  on  the  lowest 
average  cost  per  kilogram  of  pollutants 
removed.  This  mix  of  technologies 
applied  at  each  mill  in  the  sector  could 
remove  28.100  tonnes  per  year  of  the 
initial  loadings  of  TSS  (36,300  tonnes  per 
year),  113,000  tonnes  per  year  of  BOD 
recorded  loadings  (117,400  tonnes  per 
year)  and  2,700  tonnes  per  year  of  the 
AOX  loadings  (3,900  tonnes  per  year) 
from  sulphate  (kraft)  mills  at  a  capital 
cost  of  $583  million  and  an  annual 
operating  cost  of  $54  million. 

The  second  aggregate  scenario 
represented  the  Maximum  Technically 
Achievable  Removal  (MAX)  option  for 
the  sector  given  available  technology. 
Application  of  these  technology 
combinations  at  each  mill  could  reduce 
recorded  TSS  loadings  by  31 ,400  tonnes 
per  year,  BOD  loadings  by  114,500 
tonnes  per  year,  and  AOX  loadings  from 
the  9  sulphate  (kraft)  mills  by  3,300 
tonnes  per  year  at  a  capital  cost  of  $1.3 
billion  and  an  annua!  operating  cost  of 
$61  million. 


Summary 


Annualized  costs  and  percentage 
reductions  for  each  scenario  are  noted  in 
the  table  below. 


COSTS  AND  REDUCTIONS 

Opljon:  : 

Perciwitage  Racbwtidna*  > 

-JW3X,..; 

sot? 

TSS 

MCE 

$94 

70% 

96% 

77% 

MAX 

$181 

85% 

98% 

86% 

Notes: 

Capital  and  Operating  Costs  Annualized 
over  10  years  at  12% 
'  Table  does  not  specify  actual  limits 

Industry  Trends  and  The  Ability  to 
Pass  on  Cost  Increases 

Ontario  mills  which  are  subject  to  MISA 
requirements  produce  output  for  8 
different  product  markets  and  employ 
over  17.000  people.  The  3  primary 
product  groups  are  newsprint,  market 
pulp  and  fine  papers.  Each  of  these 
markets  was  analyzed  to  determine  the 
ability  of  firms  to  pass  through  added 
regulatory  costs  as  price  increases. 

Most  of  the  market  pulp  produced  by 
Ontario  mills  is  exported  to  the  U.S. 
Trade  is  facilitated  by  the  absence  of 
tariffs  on  incoming  wood  pulp  to  Canada, 
the  United  States  or  Britain. 
Consequently,  prices  for  market  pulp  are 
determined  in  international  markets  over 
which  pulp  producers  have  little  control. 

While  newsprint  remains  the  dominant 
product  of  the  Ontario  industry,  newsprint 
production  has  declined  as  a  percentage 
of  total  Ontario  paper  production  in  the 
last  20  years.  The  majority  of  newsprint 
is  exported  to  the  U.S.  where  Ontario 


producers  enjoy  tariff-free  trade  but  are 
subject  to  increasing  competition  from 
U.S  and  off-shore  suppliers. 
Furthermore,  the  current  economic 
recession  has  forced  Ontario  mills  to 
reduce  capacity  utilization  rates.  These 
market  conditions  limit  the  ability  of 
Ontario  mills  to  pass  on  abatement  costs 
as  price  increases. 

Historically,  domestic  markets  for  fine 
paper,  tissue  and  corrugating  products 
have  t>een  tariff  protected  and  supplied 
by  relatively  few  producers. 
Consequently,  prices  could  be 
maintained  well  above  cost  levels 
incurred  by  Canadian  producers. 
However,  disappearing  trade  barriers 
have  lead  to  increased  competition  and 
has  eroded  firms'  ability  to  effect  price 
increases  for  most  paper  products.  At 
the  same  time,  diminishing  trade  barriers 
opens  market  opportunities  to  Canadian 
and  Ontario  producers  including  larger 
production  runs  and  associated  cost 
savings  from  economies  of  scale. 

Under  current  economic  conditions  and 
market  structures,  the  ability  of  Ontario 
pulp  and  paper  mills  to  Impose  unilateral 
price  increases  on  any  of  its  product 
lines  is  severely  limited.  However, 
economic  recovery  and  improved  market 
conditions  may  permit  price  increases 
over  the  next  3-4  years  that  can  recoup 
added  costs. 

It  is  also  unlikely  that  individual  Ontario 
firms  could  extract  off-setting  cost 
reductions  from  other  input  factors  such 
as  labour  or  raw  materials. 


I 
i 
I 
I 
I 
I 
I 
I 
I 
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Financial  Assessment  of  Regulatory 
Costs  on  Firms 

Financial  Impact  analyses  utilized 
published  financial  data  from  Statistics 
Canada  and  consolidated  financial 
reports  of  each  company.  Six  pulp  and 
paper  firms  which  operate  14  mills  in 
Ontario  and  for  which  the  ministry  had 
complete,  published  date  for  the  years 
1981-1990  were  subject  to  these 
assessments. 

The  basic  analytical  approach  used  was 
to  adjust  or  "shock"  historical  data  with 
the  relevant  MISA  related  costs  (and 
revenues,  if  any)  to  determine  how  each 
financial  indicator  would  diverge  from 
recorded  values  if  the  costs  had  been 
incurred  during  the  relevant  time  period. 
Potential  abatement  plus  MISA 
monitoring  costs  of  each  BAT  option 
were  used  to  make  adjustments. 

A  second  analysis  was  undertaken  which 
incorporated  the  estimated  costs  to  meet 
announced  environmental  regulations  in 
other  jurisdictions  that  were  provided  by 
four  firms. 

Using  only  Ontario  MISA-related  costs  for 
both  the  MAX  and  the  MCE  levels  of 
abatement,  the  analyses  revealed  that,  if 
future  financial  performance  mirrors  the 
average  performance  over  the  last  10 
years,  generally,  minor  differences  occur 
in  financial  ratios  when  adjusted  to  reflect 
the  cost  of  the  MCE  option  and  the  MAX 
option.  Changes  in  measures  of  liquidity, 
solvency  or  profitability  would  range  from 
little  or  no  change  for  some  indicators  at 
one  firm  as  a  result  of  costs  associated 
with  the  MCE  level,  to  a  27  %  reduction 
in  profit  at  another  company  for  the 
Maximum  Removal  Level  costs. 


However,  should  the  poor  financial 
performance  registered  since  1990 
continue  over  the  next  several  years,  the 
imposition  of  abatement  costs  would 
exacerbate  low  returns  or  net  losses  that 
were  sustained  by  several  companies. 

Implications  for  Competitiveness 

During  recent  years,  the  competitive 
position  of  Ontario  pulp  and  paper  mills 
and  the  firms  that  own  them  rests  to  a 
large  degree  on  the  unsteady 
foundations  of  U.S./Canadian  dollar 
exchange  rates.  The  value  of  Ontario 
shipments  to  the  U.S.  was  approximately 
$2.2  billion  in  1989.  Assuming  an 
exchange  rate  of  $1  Canadian  =  0.87 
U.S.  and  that  shipments  remain  constant, 
the  Canadian  dollar  would  have  to 
depreciate  by  7%  (ie.  the  value  of  the 
U.S.  dollar  would  rise  by  7%  in  relation  to 
the  Canadian  dollar)  in  order  for  the 
industry  to  accumulate  funds  equal  to  the 
proposed  annualized  costs  associated 
with  the  Maximum  Removal  Level  of 
abatement  plus  the  MISA  monitoring 
requirements. 

On  the  other  hand,  an  exchange  rate 
depreciation  of  only  4%  (less  than  4 
cents)  would  be  necessary  to  generate 
extra  revenue  that  is  equivalent  to  the 
total  annualized  cost  of  the  Most  Cost 
Effective  Removal  Level. 

Addition  of  costs  associated  with  the 
Most  Cost  Effective  Level  of  abatement 
plus  the  MISA  monitoring  requirements 
would  not  displace  Eastern  Canadian 
pulp  mills  from  their  current  position  as 
the  third  lowest-cost  producer  as 
determined  by  the  Forest  Sector  Advisory 
Council.  If  the  Maximum  Removal  Level 
costs  were  incurred,  Eastern  Canadian 
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market  pulp  producers  would  be  pushed 
from  their  position  as  the  third  lowest- 
cost  producer  to  the  highest  cost 
producer  among  the  regions  examined 
(i.e.  U.S.  South,  U.S.  West,  Eastem 
Canada,  B.C.  Coast,  B.C.  Interior, 
Finland  and  Sweden). 


I 
I 


I 


Neither  representative  level  of  abatement  I 

costs  (Maximum  Removal  or  Most  Cost-  ■ 

Effective     Level)     would     raise     total 

operating  costs  of  newsprint  producers  I 

sufficiently  to  displace  Canadian  mills  ' 

from  their  position  as  the  second  highest  ^ 

cost  producers  as  identified  by  the  Forest  ■ 

Sector  Advisory  Council  among  the  five 

nations  or  regions  it  compared  (i.e.  U.S.  ^ 

South,  U.S.  West,  Sweden,  Canada  and  ■ 

Finland).        However,    the    additional 

regulatory   costs    widens    the    gap    in  m 

production   costs  that   currently  exists  H 

between  Canadian  producers  and  their 

main  competitors.  American  producers. 

The  pulp  and  paper  industry  will  also 
have  to  invest  capital,  or  incur  higher 
operating  costs,  in  Ontario  to 
accommodate 

-  greater  levels  of  timber  management 
and  regeneration, 

-  increasing  secondary  fibre  content 
requirements  for  newsprint  and 

-  emerging  competition  from  off-shore 
producers  as  trade  barriers  fall. 

By  themselves,  any  one  of  these  Issues 
might  not  have  undue  consequences  for 
the  industry.  However,  taken  together, 
they  present  the  Ontario  and  Canadian 
pulp  and  paper  industry  with  a  challenge. 


-  102- 


9,0   REFERENCES 


Anderson  F.J.  and  N.C.  Bonsor  (1985)  The  Ontario  Pulp  and  Paper  Industry:  A 
Regional  Profitability  Analysis.  Ontario  Economic  Council,  Toronto 

Bonsor,  McCubbin,  Sprague.  (February  1991)  Expert  Committee  Report  on  Non-Kraft 
Mills  in  Ontario.  Interna!  Document  for  the  MOE 

Bonsor,  McCubbin,  Sprague.  (April  1988)  Expert  Committee  Report  on  Kraft  Mill 
Effluents  in  Ontario. 

Brealey,  Richard,  Stewart  Myers,  Gordon  Sick  and  Robert  Whaley  (1986)  Principles  of 
Corporate  Finance  McGraw  Hill  Ryerson  Ltd. 

Canadian  Pulp  and  Paper  Association.  (1991a)  Canadian  Pulp  and  Paper  Capacity, 
1990-1993. 

(1991b)  The  Role  of  Canadian  Wood  Pulp  in  World  Markets,  Second  Edition. 

{1991c)  Annual  Report  for  the  Year  1990. 

(1991d)  Reference  Tables 

(1989a)  Reference  Tables. 

(1989b)  Newsprint  Data  89  -  Statistics  of  World  Demand  and  Supply. 

Copeland,  T.E.  and  J.  Fred  Weston  (1983)  Financial  Theory  and  Corporate  Policy, 
Second  Edition.  Addison  Wesley  Publishing  Co. 

COWl  Consultants.  (1990)  "The  Technical  and  Economic  Aspects  and  Measures  to 
Reduce  Water  Pollution  Discharges  from  the  Pulp  and  Paper  Industry".    EEC 

Contract  B6612-551-88 

de  Silva,  K.E.A.  (1988)  Pulp  and  Paper  Modernization  Program:  An  Assessment. 

Ottawa:  Economic  Council  of  Canada. 

Donnan,  J.  A.  and  Victor,  P.  A.  (1976)  Alternative  Policies  for  Pollution  Abatement  - 
The  Ontario  Pulp  and  Paper  Industry,  Vol.  Ill,  Summary  and  Update.  Toronto: 
Ontario  Ministry  of  the  Environment. 


References 


Donnan,  J.  A.  (1987)  "Government  Policies  to  Achieve  Environmental  Protection,"  in  G. 
C.  Ruggeri,  ed.  The  Canadian  Economy  -  Problems  and  Policies.  Toronto:  Gage 
Educational  Publishing  Co.,  pp.  242-253. 

Forestry  Canada  (1 990),  Selected  Forestry  Statistics  Canada,  Economics  and  Statistics 
Directorate,  Ottawa 

Forest  Sector  Advisory  Council  (October  1990a).  The  Market  Pulp  Industry  1985-1989. 

Forest  Sector  Advisory  Council  (October  1990b).  Newsprint  Cost  Study  1985-1989. 

Garelli,  Stephane.  (July  1989)  World  Competitiveness  Report.  Lausanne,  Switzerland: 
IMEDE  and  the  World  Economic  Forum.  -  ■ 

Government  of  Canada,  Prosperity  Secretariat  (1992),  Inventing  Our  Future:  An  Action 
Plan  for  Canada's  Prosperity,  Ottawa 

Great  Lakes  Forestry  Centre.  (1 989)  Selected  Forestry  Statistics,  Ontario,  Government 
of  Canada,  Canadian  Forestry  Service,  Information  Report  No.  O-X-387. 

Great  Lakes  Forestry  Centre.  (1987)  The  Ontario  Pulp  and  Paper  Industry:  A  Profile 
Report. 

Gutherie,  J.A.,(1972)  An  Economic  Analysis  of  the  Pulp  and  Paper  Industry,  Study 

no.  49  (Pullman:  Washington  University  Press,  1972  ) 

James  F.  Hickling  Management  Consultants  Ltd.  (January  1990)  The  Regulation  of 
Industrial  Toxic  and  Hazardous  Emissions  In  Ontario  as  Compared  with 
Selected  Jurisdictions.  Toronto:  Ontario  Ministry  of  the  Environment. 

Johnston,  Catherine  G .  (February  1 990)  Globalization:  Canadian  Companies  Compete. 

Report  50-90-E.  Ottawa:  The  Conference  Board  of  Canada. 

Kierans,  Thomas  E.,  ed.  (January  1990)  Getting  It  Right  -  Policy  Review  and  Outlook, 

1990.  Toronto:  C-  D.  Howe  Institute. 

KPMG  Peat  Marwick  Stevenson  &  Kellogg.  (Dec.  1990)  Review  and  Analysis  of 
Economic  Achievability  Assessments  of  Environmental  Protection 
Expenditures.  Toronto:  Ontario  Ministry  of  the  Environment. 

McCubbin,  N  Consultants  Inc.  (February  1992)  "Best  Available  Technology  For  the 
Ontario  Pulp  and  Paper  Industry",  Prepared  for  the  Ontario  Ministry  of  the 
Environment. 


_  1 Q4  .  References 


Miller  Freeman  Publications,  Lockwood-Post's  Directory  of  the  Pulp,  Paper  and  Allied 
Trades  1990 

National  Task  Force  on  Environment  and  Economy.  (Sept.  1987)  Report.  Canadian 
Council  of  Resource  and  Environment  Ministers. 

Ontario,  Ministry  of  the  Environment.  (February  1991)  Preliminary  Report  on  the  First 
Six  Months  of  Process  Effluent  Monitoring  in  the  MISA  Pulp  and  Paper  Sector 
(  January  1,  1990  -  June  30,  1990). 

Ontario,  Ministry  of  the  Environment.  (July  1989)  The  Development  Document  for  the 
Effluent  Monitoring  Regulation  for  the  Pulp  and  Paper  Sector. 

Ontario,  Ministry  of  the  Environment  (August  1989)  Monitoring  Cost  Estimates  and 
Implications  their  Implications  for  Direct  Dischargers  in  the  Ontario  Pulp  and 
Paper  Industry. 

Ontario,  Ministry  of  the  Environment  (March  1987)  Economic  Information  Needs  and 
Assessments  for  Developing  MISA  Monitoring  and  Abatement  Requirements. 

Socio-Economic  Section,  Policy  and  Planning  Branch. 

Ontario,  Ministry  of  the  Environment  (November  1987)  Stopping  Air  Pollution  at  its 
Source  -  CAP  -  Clean  Air  Program,  (Discussion  Paper),  Environment  Ontario. 

Ontario.  Ministry  of  the  Environment  (June  1 990).  "MISA  Issues  Resolution  Document" 

(Draft),  Water  Resources  Branch,  Toronto. 

Ontario,  Ministry  of  Industry,  Trade  and  Technology.  (October  1986)  The  Competitive 
Position  of  the  Northern  Ontario  Forest  Products  Industry. 

Price  Waterhouse  (1992),  The  Forest  Industry  in  Canada  -  1991 

NLK  -  Celpap  Consultants  Inc.  (June  1991)  Market  Pulp  Suppliers  -  A  World-Wide 
Analysis  of  Supply  Costs  and  Price  Trends. 

Resources  Information  Systems  Inc.  (December  1990)  Pulp  and  Paper  Review. 

Salamon,  Orna  P.,  Donnan,  Jack  A.,  Blyth,  Patricia  A.  and  Coplan,  Lee  M.  (Nov.  1990). 
"Economic  Analyses  of  Ontario's  Water  Pollution  Control  Initiative  for  Direct  Industrial 
Dischargers"  in  Proceedings  -  Environmental  Research  Technology  Transfer 
Conference.  Vol.  II,  Toronto,  Ontario. 


-  105  -  References 


I 


Sandwell  Swan  Wooster,  (1986)  The  Competitive  Position  of  the  Northern  Ontario 
Forest  Products  Industry. 

Schembri,  Lawrence  and  Richard  Robicheau,  (1 986)"Estimatingthe  Effect  of  Exchange 
Rate  Changes  on  the  Canadian  Pulp  and  Paper  Industry:  A  Dual  Approach," 

Carleton  Economic  Papers  (Ottawa:  Carieton  University,  September  1986).  No.  86-05. 

Singh,  B.K.  and  J.C.  Nautiyal.  (1984)  "Factors  Affecting  Canadian  Pulp  and  Paper 
Prices."  Canadian  Journal  of  Forest  Research  14  (1984):  683-691.) 

Singh,  B.K.  and  J.C  Nautiyal,  (1986)  "Adjustment  Dynamics  of  Paper  and  Paperboard 
Consumption  in  Canada",  Journal  of  Agricultural  Economics,  March  1986. 

Schaefer,  G.P.  (1979)  The  Canadian  Newsprint  Industry:  Econometric  Models  of 
Different  Market  Structures  (Ottawa:  Bank  of  Canada  Technical  Report  no.  17., 
October  1979). 

Sonnen,  Carl  and  M.  Lawrence,  (1990)  The  National  and  Provincial  Economic  Effects 
of  Regulations  to  Reduce  Emissions  of  the  Pulp  and  Paper  Industry,  Final 
Report  Informethca  Ltd. 

Tarasofsky,  A.,T.  Roseman,  and  N  Waslander  (1980)  Ex  Post  Aggregate  Real  Rates 
of  Return  in  Canada:  1947-76  (Ottawa:  Economic  Council  Of  Canada) 

Taylor,  James  R.  (1990)  "How  to  Survive  in  Global  Markets  and  Beyond",  Tappi  Journal, 
P  103.  October. 

Weinstien,  Sue  M.  (1984)  "Cost-Effectiveness  Analysis  in  Mental  Health",  Canadian 
Journal  of  Community. 

Woods  Gordon.  (June  1987)  The  Economic  and  Financial  Profile  of  the  Pulp  and 
Paper  Sector. 


_  106  .  References 


APPENDIX  A 

PLANT  SPECIFIC  ABATEMENT  COST  FUNCTIONS 

INITIAL  LOADINGS,  LOADING  REDUCTIONS,  FINAL  LOADINGS 
AND  COSTS  OF  BAT  OPTIONS 


Source:      Best  Available  Technology  for  the  Ontario  Pulp  and  Paper  Industry, 
N.  McCubbin  Consultants  Inc.,  February  1992. 


KRAFT  SUBSECTOR  -  December  1 1 ,  1991 


SOURCE  TOEATMENT  PL\NS 

FINAL  LOADINGS 
BOD            AOX          PtosphOTui        Kjeldihl 

Nitrceen 
tntii»tA»>>'    innn^iAjMr      tonnei/wstr      tonnei/'Sir 

TSS 
tonne  i/vur 

LOADINO  REDUCTIONS 
BOD             AOX          PhosphMui 

toiineiA««r     tonneiAeir      tonneiAeir 

KjeUahl 

Nitrceen 

tonne  i/vear 

TSS 

ooneiAear 

COSTS 
CAPITAL         O&M         ANNUALIZED 

Smilfioni         SmAcar             SmAur 

BOISCASCAIK   (Fort  FraKr«> 

Initb I  Loading* 

3^ 

365                  50                271 

3.939 

32*5 

365                  50 

271 

3,939 

OptioDS 

KlElimiDafc  DekctableDioxiiu 

427 

326                  17                 192 

961 

2,858 

39                  33 

79 

2,979 

13.1 

2.1 

2.7 

K2EItmiiufe  Molecubr Chlorine 

354 

102                   14                 160 

797 

2.931 

263                    36 

111 

3,143 

26.4 

2.9 

4.6 

K3Elimiiue  MolecubrCbiorioe 

354 

67                   14                 1«S0 

797 

2.931 

298                    36 

lit 

3,143 

37.4 

1.8 

5.1 

{Includiig  Oxjgea  DeligaiBcation) 
K4EliinirulE  MolecubrCUonne 

354 

58                     14                   160 

797 

2.931 

307                    36 

111 

3,143 

73.1 

(1.9) 

6.6 

(iBcludirgEiieBdedCooldng) 
KSEIimiule  MokculirCtiloriDC 

177 

47                     14                   177 

354 

3.108 

318                    36 

94 

3,585 

113.0 

35 

14.1 

TOTALS  FOR  KRAFT  SURSECTDR 

Opdoni 

KlElimiute  detecuUe  Dioidns 

K2Eliniiiul:  MolecubrChlorine 

2.641 
2,568 
2,568 

3.141                   109                1258 

1.227                 106              1^26 

90     •           103              1.189 

5,805 
5,641 
5,641 

31,911 
31,984 
3t,9S4 

788                   133 
2,702                   136 
2,966                   139 

(249) 
(217) 
(180) 

16,134 
16,298 
16298 

266 
326 
427 

10 

20 

9 

34 

K3EIimifiito  MokcubrChloriDe 
(Includii?  Oxygen  Delignifiatioii) 

2.568 

781                 101              1,171 

5,641 

31,984 

3,148                   141 

(162) 

16,298 

770 

(16) 

#' 

K4EliiniiulB  MolecuhrCUorioe 
(Indudiig  ExtendedCookiog) 

1.709 

&6         m        1.211 

3.492 

32.843 

3273                 141 

(202) 

18,446 

1.020 

24 

123 

KSEUmiui:  MoleculirChI<»iDe 

(Inc.  Ext  Cookinp  &  Oiv.  Delenification) 

c=mm^= 

>«=...«= 

=..=«.»«..»«= 

=== 
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KRAFT  SUBSECTOR  -  December  1 1 , 1 991 


SOLUCE  -mE ATMENT  Pb^NS 

FINAL  LOADINGS 
BOD             AOX           Phosphorus 

toDMs/vear    tonnesA^ar      loDnciA«*r 

KjeldahJ 
NitToeen 

lonneiScar 

TSS 

tonnesA«ar 

LOADING  REDUCTIONS 
BOD              AOX           Phosphorus 

toonesAvar     tonnesAear       lonnes/war 

Kjeldahl 

NitrORcn 

tonne  lAor 

TSS 
onnes/w>r 

COSTS 
CAPITAL          O&M         ANNUAI.!7P.D 

SmilHons         SmA^ar             SniAear 

CPFP(DnideB> 

Initial  Loadings 

1,143 

837                    66 

64 

2.016 

M43 

837                    66 

64 

2,016 

Options 

KlEliminai:  CttcaWe  Dioxini 

352 

508                     14 

158 

793 

791 

329                    52 

(94) 

1.224 

12.3 

16 

2.2 

K2EIiminaK  Molecular  Chlorine 

352 

175                     14 

15S 

793 

791 

662                    52 

(94) 

1,224 

19,0 

3.0 

3.8 

K3ELminafc  MotcubrChlorinc 

352 

130                     14 

158 

793 

791 

707                    52 

(94) 

1.224 

33  8 

1.9 

4.7 

(Includirg  Oxjgffn  DeligniGcatioa) 

115                    14 

158 

791 

722                    52 

(94) 

1.224 

74.7 

06 

8,3 

K4  Etiminafc  MolecularCUorine 

SS2 

(Includirg  EntndedCookine) 
KiEliminae  MolecularChlorinc 

176 

108                    U 

158 

352 

967 

729                    52 

(94) 

1,664 

119  1 

7.7 

17.3 

TOTALS  FOR  KRAFT  SUBSECIX^ 

Opriont 

Kl  Eliminafc  deleciaWe  Diojdns 

K2EliminalE  MolecularChlorine 

2.641 
2.568 
2.568 

3.141                   109 

1.227                   106 

963                   103 

1.258 
1226 
1,189 

5.805 
5.641 
5.641 

31.911 
31.984 
31.984 

788                   133 
2,702                   136 
2.966                   139 

(249) 
(217) 
(180) 

16.134 
16.298 
16.298 

266 
^6 

427 

10 

20 

9 

34 
46 

51 

K3E[iminai:  MolecularChJorine 
(Includitg  Ox>Ee  q  Dclignifiadon) 

2.568 

781                   101 

1,171 

S,64I 

31.984 

3,148                   141 

(162) 

16.298 

770 

(16) 

72 

K4Eliminat  MolecubrCtlorine 
(Includiig  Ejncnded  Cooking) 

1.709 

656                   101 

1,211 

3.492 

32,843 

3.273                   141 

(202) 

18,446 

1,020 

24 

123 

KiEliminae  MofccdarChlorine 
(Inc-ExLCootinE  &Oxv.  Delienification) 

1 



KRAFT  SUBSECTOR-  December  11. 1991 


SOURCE  TREATMENT  PLANS 

FINAL  LOADINGS 
BOD            AOX          Phosplionii 

toni«s/vur    tonoei/wir      lonnet/vur 

Kjeklahl 

Nitrogen 

tonne  lAear 

TSS 
tonne  a/veir 

LOADING  REDUCTIONS 
BOD             AOX          Pbospborui 

tonnes/year     lonnei/vear      tonneiAear 

Kjeklahl 

Nitrceen 

lonoea/war 

TSS 
onneiAcBf 

COSTS 
CAPITAL         O&M        ANNUALIZED 

SmiUioni         SmAeir             JmAear 

CPFP  (T.  Biv^ 

Initial  Leadings 

7.589 

979                    43 

92 

5.840 

7,589 

979                    43 

92 

5,840 

OptioQS 

KlElimiiDle  DeKcbUcDioxiDs 

418 

872                    15 

183 

836 

7.171 

107                    28 

(91) 

5,004 

38.8 

3.9 

6.5 

K2Eliminafc  MolecubrCUoriDe 

418 

348                    15 

183 

836 

7,171 

631                    28 

(91) 

5,004 

38.8 

5.8 

7,6 

KJEIimiiufe  MolecularCUonne 

418 

280                    12 

146 

836 

7.171 

699                    31 

(54) 

5,004 

63.9 

2.4 

8.2 

(Includirg  Chcjgen  Delenificarion) 
K4Eliniinafc  MolccularCWorine 

418 

236                    10 

128 

836 

7,171 

743                    33 

(36) 

5.004 

125,4 

(06) 

13,0 

(Includiif  Exiendtd  Cooking) 
K5EUmiMi;  MofccubrCUorine 

418 

207                    10 

128 

S36 

7,171 

772                    33 

(36) 

5,004 

153.3 

3.7 

18.5 

TOTALS  FOR  KRAFT  SUBSECTC« 

Opdoot 

Kl  EUmiaale  detecUble  Dioxins 

K2ELmiiute  MolecularChlorine 

2.641 
2.568 
2.568 

3.141                   109 

1,227                   106 

963                   103 

1.258 
1.226 
1.189 

5.805 
5.641 
5,641 

31.911 
31.984 
31,984 

788                   133 
2.702                   136 
2.966                   139 

(249) 
(217) 
(180) 

16,134 
16.298 
16,298 

266 
326 
427 

10 

20 

9 

J4 
46 
SI 

K3Eliminalc  MolecuhrCliloriDe 
(IocludirgOx)genDeliRnificjtion) 

2,568 

781                   101 

1.171 

5,641 

31,984 

3,148                   141 

(162) 

16,2M 

770 

(16) 

72 

K4Eliminal-  Molccubr Chlorine 
(Includiig  Extended  Cooking) 

1.709 

656                 101 

Ull 

3.492 

32,843 

3,273                   141 

CZ02) 

18,446 

1,020 

24 

123 

KSElimiiuK  MolccuhrCUorine 

(Inc.  Ext  Cookine  &  Oxv.  Delia nification) 

,^SMSE^=. 

- 
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KRAFT  SUBSECTOR  -  December  11, 1991 


SOURCE  IREATMENT  PLANS 

FINAL  LOADINGS 

BOD             AOX           Phosphorus 

IODDesA«ar    tonnesAear      tonne  i/vcar 

Kjeklahl 

Nitro(!«n 

tonneiAcar 

TSS 
tonne  j/vear 

LOADING  REDUCTIONS 
BOD              AOX           Phosphorus 

lonnes/ycar     tonnes/year       tonrKsA«ar 

K^  Ida  hi 
Nitroeen 

tonnes/year 

TSS 
onnesAvar 

COSTS 

CAPITAL          O&M        ANNUALIZED 

Sraillions         SmVar             SraAear 

DOMTAR   INC.  fComwjUl 

Initial  Ixfldings 

Optionj 

KlEliminae  D-fcciablcDionns 

K2ElimiMl:  Molecuhr Chlorine 

KSEIiraioae  MobcuIarChloriiie 
(Includire  Orjgeo  DetigniGcatioii) 
K4Elirainal:  MofccubrCUorioe 
(Indudiig  Exlended  Cooking) 

K5EiJmiEut  MofccularChlorine 

8,M9 
152 
132 
132 
132 
132 

146                     16 
86                     11 
69                    11 
54                     11 
37                    11 
26                    11 

130 
133 
133 
133 
133 
133 

3.801 
265 
265 
265 
265 
265 

8,049 
7.917 
7.917 
7.917 
7,917 
7,917 

146                     16 
60                      5 
V                      5 

92                      5 

* 
110                      5 

120                      5 

130 
(3) 
(3) 
(3) 

0) 

(3) 

3.801 
3,536 
3.536 
3.536 
3,536 
3,536 

82.8 
84.5 
93.1 
116.6 

129,4 

(32) 
(28) 
(3.5) 
(65) 
(4.4) 

1 
1 

6.8 

7.3 
7.8 
8,5 
11.1 

TOTALS  FOR  KRAFT  SUBSECTOR 

Options 

KI  Eliminate  delecuble  Diorins 
K2Eli[ninat  MolecularChlorine 
K3EtimiMe  MolecularCbloritie 
(Includire  Ox>gen  DeligniCcation) 
K4Elin]inaE  MofccularChlorine    , 
{Includiig  Extended  Cooking) 
K5Eliminat  MolecularChlorine 
(IncExLCookine  &Oxv.  DelienificatioQ) 

2,641 
2.568 
2,568 

2.568 

1.709 

3,141                   109 

1,227                   106 
963                   103 

781                   101 

656                   101 

1,258 
1,226 
1.189 

1.171 

1.211 

5,805 
5.641 
5.641 

5,641 

3.492 

31.911 
31,984 
31,984 

31.984 

32.843 

788                   133 
2,702                   136 
2.966                   139 

3,148                   141 

3,273                   141 

(249) 
(217) 
(180) 

(162) 

(202) 

16,134 
16.298 
16.298 

16.298 

18.446 

266 
326 

427 

770 
1,020 

10 

20 

9 

(16) 

24 

34 
46 

51 

72 
123 

KRAFT SUBSECTOR  -  Decemberl  1. 1991 


SOURCE  TREATMENT  FLANS 

FINAL  LOADINGS 
BOD             AOX           Phosphorus 

tonirsAiear    tonnesAvar      tonnesAear 

Kjeldihl 

Nitro(>en 

tonnes/war 

TSS 
lonneSiS«ar 

LOADING  REDIXTIONS 
BOD              AOX           Phosphorus 

ionnes/v«ar     tonnesiVear       lonnes/vear 

Kjeldshl 

Nitrogen 

tonne  s/vcar 

TSS 
onnes/year 

COSTS 
CAPITAL          O&M        ANN  UALKED 

Smillions         $m/war             5m/war 

DOMTAR  INC.  fRed  Rockl 
Initial  LcBdiogi 

5,736 

62                      S 

65 

2.285 

5,736 

62                      8 

65 

2.285 

1 

- 

Options 

KlEliininat  DcEc&ble  Dioxins 

299 

33                     12 

135 

673 

5.437 

29                     (4) 

C70) 

1.612 

43.3 

0.2 

4.7 

K2Eliminaie  MolecuIarChlorine 

299 

7                   12 

135 

673 

5.437 

54                     (4) 

(70) 

1,612 

48-5 

0.5 

5.5 

K3Eli[niMl:  MolecubrCUorit* 

299 

0                   12 

135 

673 

5.437 

62                     (4) 

(70) 

1.612 

45  4 

0.4 

5-1 

{Includiig  Oxygen  Delignification) 
K4Eliminat  MoiecuIarChlorinc 

N/A 

N/A                 N/A 

N/A 

N/A 

N/A 

N/A                 N/A 

N/A 

N/A 

0.0 

0.0 

0.0 

(Includiig  Extended  Cookini) 
K5Elimiaale  MolecuJarChlorine 

N/A 

N/A                 N/A 

N/A 

N/A 

N/A 

N/A                 N/A 

N/A 

N/A 

0.0 

0.0 

0-0 

TOTALS  FOR  KRAFT  SUBSECTX3< 

Options 

KI  Eliminat  detectable  Dioxins 

K2Eliminat  MolecubrChlorioe 

2,641 
2,568 
2,568 

3,141                   109 

1,227                   106 

963                   103 

138 
1,226 
1,189 

5.805 
5,641 
5,641 

31,911 
31,984 
31,984 

788                   B3 
2,702                   136 
2,966                   139 

(249) 
(217) 
(180) 

16.134 
16,298 
16,298 

266 
326 
427 

10 

20 

9 

34 
46 
51 

K3E!iniinafc  MoSecularCtJoiine 

(Includitg  Oxygen  DelignlBcation) 

2,568 

781                   101 

1.171 

5,641 

31.984 

3.148                   141 

(162) 

16598 

770 

(16) 

72 

K4EIJminat  MofccubrChlorine 
{Includiig  Extended  Cooidng) 

1,709 

656                   101 

Ull 

3,492 

32,843 

3,273                   141 

P02) 

18,446 

1,020 

24 

123 

K5Eliminat  MolecularChloriae 

tine, Ext  Cookine  AOxv.  DclieniBc«tion> 

KRAFT  SUBSECTOR  -  December  1 1. 1991 


SOL-RCE  TREATMENT  PLANS 

FINAL  LOADINGS 
BOD             AOX           Phoapboruj 

toaiKifyetl     tonnciA**'       Ionne»A«*r 

igekbhl 

Nitroeen 

tonncsAcir 

TSS 
tonne  s/ycir 

LOADING  REDUCTIONS 
BOD              AOX           Phosphorui 

lonrKs/j-ear     ionnciA«»r      IonnetA«»r 

igeldihl 

Nitrcf>en 

lonnei/year 

TSS 
onnes^ar 

COSTS 
CAPITAL          O&M         ANNUALIZED 

Smillions          Sm/year              SmAcar 

tnifial  Loadings 

616 

307 

20 

119 

1,002 

616 

307                    20 

119 

1.002 

- 

Options 

KlElimiiufc  Dekctible  Dionni 

344 

307 

14 

155 

774 

272 

0                      6 

(36) 

227 

15,8 

0,4 

1.9 

K2EUiiiiaae  MoiecularChlorine 

3*4 

128 

14 

155 

774 

272 

179                      6 

(36) 

227 

35  5 

2.0 

5.0 

K3Eliminafc  Mofccuhr Chlorine 

344 

128 

14 

155 

774 

272 

179                      6 

(36) 

227 

35  5 

2.0 

5.0 

(Includiig  Ox>EcnDe!eiiific»tio'>) 
K4Eliminat  MolccuhrCUorine 

344 

79 

14 

15S 

774 

272 

228                      6 

(36) 

227 

1199 

(1.9) 

11.6 

(Includirg  Extended  Cooking) 
K5Etimiiufc  MolecubrChlorine 

172 

79 

14 

173 

344 

444 

228                      6 

(54) 

658 

146.7 

6.9 

19.7 

TOTALS  FOR  KRAFT  SUBSECTCR 

Options 

KlEliminak  delectable  Diosns 

K2Elimiiuk  MolecubrChlorine 

2.641 
2.568 
2,568 

3,141 

1.227 

963 

109 
106 

103 

1.258 
1.226 
1,189 

5.805 
5.641 
5.641 

31.911 
31.984 
31.984 

788  133 
2.702  136 
2.966                   139 

(249) 

(217) 
(180) 

16.134 
16.298 
16.298 

266 
326 

427 

10 

20 

9 

34 
46 
51 

K3Eliaiinale  MolecuhrChlorine 
(Indudiif  Oxj^e  n  Delignification) 
KAEliminafc  MolecubrChlorioe 
(Including  Einended  Cooking) 
K5Eliminat  MolecubrChlorine 
fine  Exi-Cookine  AOxv  Delenifitation) 

2.568 
1,709 

781 
656 

101 
101 

1,171 

Ull 

5.641 
3,492 

31.984 
32.843 

3.148  141 
3,273                   141 

(162) 
(202) 

16,298 
18.446 

770 
1,020 

(16) 
24 

72 
123 

KRAFT  SUBSECTOR  -  December  11. 1991 


SOURCE  TREAIMENT  PL^NS 

FINAL  LOADINGS 
BOD             AOX           PhcMpborui 

Kjeldjhl 
NitroKCD 

TSS 

toniKsA«>r 

LOADING  REDUCTIONS 
BOD              AOX           Phospborm 

lonnetAcir     tonnesAv'r      lonne*A«ar 

K^  Ida  hi 

Nitroeen 

(onoesAvar 

TSS 
onnesA^ar 

COSTS 
CAPITAL-        O&M        ANNUALIZED 

Jmiltions         SmAear             JmAear 

JAMESRIVER   fMantlion> 

Initial  Lea  dingt 

4.586 

310                     15 

70 

941 

4.5S6 

310                     15 

70 

941 

Options 

KlEliminae  Detcoble  E>ioxiii» 

155 

294                      6 

70 

349 

4.431 

16                      9 

(0) 

592 

23.5 

L3                    3.3 

K2Etiminale  MolecularChlorine 

155 

107                      6 

70 

349 

4.431 

203                      9 

(0) 

592 

31.2 

2,7                    4.9 

K3Eliminafc  MolecularCUorine 

155 

85                      6 

70 

349 

4.431 

225                      9 

(0) 

592 

41.1 

1.9                    S.5 

(Includirg  Ox>gc  n  Ddignification) 
K4Elimi[iat  MofecularChlorine 

155 

S4                    6 

70 

349 

4,431 

256                      9 

(0) 

592 

65.3 

(22)                  5.6 

(iDcludiigExtendedCookini) 
KiEliminaK  MolecularCUorine 

78 

40                    6 

70 

155 

4.508 

270                      9 

(0) 

786 

85.6 

1.2                      9.8 

TOTALS  FOR  KRAFT  SUB^CTCR 

Options 

KlElimiwt  detecubic  EHoxins 

K2Elimiiufc  MolecularChlorine 

2.641 
2,568 
2.568 

3.141                   109 

1,227                   106 

963                   103 

1.258 
1,226 
1.189 

5,805 
5,641 
S.Ml 

31,911 
31,984 
31,984 

7S8                   133 
2,702                   136 
2,966                   139 

(249) 
(217) 
(180) 

16.134 
16,298 
16.298 

266 
326 

427 

10                       34 

20                       46 

9                       51 

K3Elimiiul?  MolecularChlorine 
(Includirg  Oxjge  n  Delignifica  don) 

2.568 

781                   101 

1,171 

5,641 

31.984 

3,148                   141 

(162) 

16,298 

770 

(16)                      72 

K4Elimiiule  MolecuterChloniie 
(Includitf  Extended  Cooking) 

1,709 

656                   101 

Ull 

3,492 

32.843 

3.273                   141 

(202) 

18.446 

1,020 

24                      123 

KSElimitafc  MolecubrChlorine 
(Inc.ExtCookire  AOxv.  DeUcniecadon) 

^— , ^ .^n: 

KHAFT  SUBSECTOR  -  December  1 1 ,  1 991 


SOURCE  TREATMENT  PLANS 

FINAL  LOADINGS 
BOD            AOX          Phosphofut 

lonnes/year    lonneiAear      tonnes/war 

igeldatil 

Nitrogen 
tonncs/vear 

TSS 

loooei/^ar 

LOADING  REDUCTIONS 
BOD              AOX           Phosphorus 

tonneiA'ir     tonnei'war      ionneiA<*r 

Kjeldahl 

NilTOgCD 

tonne  srt«5ar 

TSS 
onnci/war 

COSTS 
CAPITAL          O&M         ANNUALIZED 

SmilfioQS         SmAwar             Sm/war 

KIMa-RLY-CLARKnerace     B«yl 

Initial  Lxe  dings 

514                   705                    18 

161 

1.S62 

514 

705                     18 

161 

1.562 

• 

OprioDS 

KlEliminafc  DeiectaNe  Koxins 

405                   555                    16 

183 

912 

109 

150                      2 

(22) 

650 

11.9 

2.0 

2.5 

K2Eliroiiiale  MolecuUrChlorine 

405                   229                    16 

183 

912 

109 

476                      2 

(22) 

650 

17.3 

3.3 

3.8 

K3Eliminat  MolecubrChlorine 

405                   174                    16 

183 

912 

109 

531                      2 

(22) 

650 

45,3 

1.0 

5.4 

(Including  Ox>gen  DcligniGcation) 

405                   163                    16 

183 

109 

542                      2 

(22) 

650 

97.5 

(4«) 

7.4 

K4EIimiiia»;  MolecubrChloriie 

(Including  Extended  Cooking) 
KiELminat  MolecubrChlorioe 

203                   114                    16 

183 

405 

311 

591                      2 

(22) 

1,157 

158.6 

1.1 

17,5 

Options 

Kl  Eliminate  delwlable  Dioans 
K2Eliminate  MofccularChlorine 
K3EUmiMt  MolecularChlorine 

2.641                3.141                   109 
2.568               1.227                 106 
2.568                 963                 103 

1.258 
1,226 
1.189 

5,805 
5.641 
5.641 

31,911 
31,984 
31.984 

788                   133 
2.702                   136 
2.966                   139 

(249) 
(217) 
(180) 

16.134 
16.298 
16.298 

266 

326 
427 

10 

20 

9 

34 
46 

51 

(Includiif  Ox>gcD  Detig nifica tion) 
K4EliniiM*r  MolccularChlorinc 

2.568                  781                   101 

1.171 

5,641 

31.984 

3,148                   141 

(162) 

16.298 

770 

(16) 

72 

(Includirg  Exlendcd  Cooking) 
K5 Eliminate  MolecuUrChlorine 

1.709                  656                   101 

1.211 

3.492 

22,843 

3.273                   141 

(202) 

18.446 

1.020 

24 

123 

(Inc.ExL Cooking  *Oxy- Dclignification) 

-       ■ 

^^=,c=,,.« 

==«^=- 

KRAFT  SUBSECTOR  -  December  1 1 .  1991 


SOURCE  TREATT^NT  PLANS 

FINAL  LOADINGS 
BOD             AOX           Phosphorus 

Kjekbhl 

TSS 

LOADING  REDUCTIONS 
BOD              AOX           Phospborui 

KieUahl 

TSS 

COSTS 
CAPITAL          O&M        ANNUALIZED 

tonnes/year    lonnesA^ar      tonQeiA««r 

NitroRen 
ion  net/year 

tonuiAvar 

lODDCS/Wir 

(onoesAvar 

tonne  t/vur 

Nitrogen 
tonne  sAvir 

onnes/w>r 

SmiJlioQS 

SmAear 

Sm/vear 

IMALE'HE   INC. 
loidal  Loadings 

3.033                 218                    7 

38 

552 

3,033 

218 

7 

38 

552 

===*== 

OpdoDS 

KlEUminale  DetctaUe  Dionn) 

108                   160                      4 

49 

243 

2,925 

58 

3 

(11) 

309 

24.9 

1.9 

3.8 

K2EliminalE  MofccuhrChlorine 

lOS                    61                      4 

49 

243 

2.925 

157 

3 

(11) 

309 

24.9 

2.2 

4.0 

K3EUmiMt  Molecular  Chlorine 

108                    45                      4 

49 

243 

2,923 

173 

3 

(11) 

309 

3L7 

1.5 

4.3 

(Includiif  Ojtjgen  Deligmfication) 
K4E!i[niiiae  MoleculirCUorine 

108                    40                      4 

49 

243 

2.925 

178 

3 

(11) 

309 

52-2 

1.3 

6.3 

(Includirg  Exlendcd  Cooking) 
K5Eliminflt  MolecubrChlorinc 

54                    34                      4 

54 

108 

2,979 

184 

3 

(16) 

444 

69.0 

4,1 

9,8 

Opdons 

KlEIimiiuk:  dclecUUe  Dioxins 
K2Eliminal*  MolecubrChlorine 
KSEliminai!  MolecubrChlorioe 

2,641                3.141                   109 
2.568                1.227                   106 
2.568                  963                   103 

138 
1,226 
1,189 

5,805 
5,641 
5.641 

31.911 
31,984 
31.984 

7*8 
2,702 
2.966 

133 
136 

139 

(249) 
(217) 
(180) 

16.134 
16,298 
16,298 

266 
326 

427 

10 

20 

9 

34 
46 
51 

(Includiig  Ox>|en  DeligniGcatjon) 
K4Elimimifc  MolecuhrChloriDe 

2,568                  781                   101 

1.171 

5.641 

31,984 

3,148 

141 

(162) 

16.298 

770 

(16) 

72 

(Includirg  Exlended  Cookini) 
K5Eliiniiuk  MolecubtChlorine 

1.709                  656                   101 

UU 

3.492 

32,843 

3,273 

141 

(202) 

18.446 

1.020 

24 

123 

(Inc.  Ext  Cooking  A  Ocy  Delignificadon) 

3=^^^^sn 

SULPHITE/ MECHANICAL  SUBSECTOR  -  December  11,  1991 


SOURCE  TREATMENT  PLANS 


ABITlBI-PRICB(FrovincialPap<ri) 


Initial  Loading^ 

Options 

SI  Exemplary  activated  Sludge 

S2AST,plusSandFillcr 

S3  AST  plus  chemcaliy  assisted  coagulation 


TOTALSfcr  the  Sulphite  Suboectcr 

Initial  Loadings 

Options 

SI  Exemplary  activated  Sludge 

S2AST  plus  Sand  Filter 

S3AST  plus  chemically  assisted  coagulation 


FINAL  LOADINGS 


TSS 


BOD  Pbcsphoruj      Kjeldahl 

Nitrogen 


tonnes/year    tonnes/year      toooes/year      tonnes/year 


582 
155 
77 

77 


11.895 

l.«3 
972 
972 


1,541 
77 
54 
54 


63,806 

971 
680 
680 


2  2o: 
6  77 

3  N^ 

3  N/A 


54 


271 


74  884. 

42  NA 

42  N/A 


LOADING  REDUCTIONS 


TSS 


BOD  PhcB  phorus      Kjclda  hi 

Nitrogen 


tontieB/year     tonnes/year      tonnes/year      tonnes/yeai 


582 
427 
505 
505 


11.895 


I.54I 
1.463 
1,48? 
1,487 


63,806 


9,952  62,835 

10.923  63,126 

10.923  63.126 


2  20 

(1)  (5^ 

(1)  N/A 

(1) N/A 


54 


271 


(21)                (613 
12  N/A 

12 N/A 


COSTS 


CAHTAL      O&M 


ANNUAUZE 


Smillion!         tm/year  $m/year 


17.1  1-8  2,9 

22.3  1-8  3-5 

20.8  2.3  3.6 


198,4                   25-7  36,5 

255,3                  27.9  43.8 

238.2  33,6 45^ 


SOURCE  TREATMENT  PLANS 


ABITlBI-PRICE(lroqnoB  Falto) 


Initial  Loading 
Options 

51  Exemplary  activated  Sludge 

52  AST  plus  Sand  Filler 


S3ASTpluschemKallyai5Btedcoagutatioa 

TOTALSfd  the  Sulphite  Subscctcr 

Initial  Loadings 

Options 

SI  Exemplary  activated  Sludge 

S2AST  plus  Sand  Fihei 

S3AST  plus  chemically  assisted  coagulation 


FINAL  LOADINGS 


TSS  BOD  Pbcnphorus       Kjeldahl 

Nitrogen 


tonnq^ear    tonno/year      tonnea/year      tonnes/year 


2.783  2a373  12  71 

292  146  U  ^ 

m  102  6  N^ 

146  102  6  N/A 


11,895 

1,W3 
972 
972 


63.806 


54 


971 

680  ^ 

680  42 


271 


N/A 


LOADING  REDUCTIONS 


TSS                BOD               PhcBphorus      Kjeldahl 
Nitrogen 


tonnea^ear     tonnes/year      tonnes/year      lonno/year 

2,783              20,373                    12  71 

2.491              20,227                     0  (75: 

2,637               20271                        6  N/A 

2,637  20271  6 N/A 


11.895 

9.952 
10.923 
10.923 


63,806 

62,835 
63,126 
63.126 


54 


271 


(21)  (613] 

12  N/A 

12  N/A 


COSTS 


CAPITAL       O&M 


ANNUAUZE 


Smillions         $m/ycar Sm/year 


4Z6 
50,9 
48.4 


6.2  8.2 

6.5  9.3 

7.4  9,6 


198,4  25.7  36.5 

255,3  27.9  43.8 

238,2  33.6  45,4 


SULPHITE/  MECHANICAL  SUBSECTOR  -  December  1 1.  1991 


SOURCE  TREATMENT  PLANS 


ABITlBl-PRlCE(ThnndCT  B*y) 


Initial  Loadings 

Options 

SI  Exemplary  activated  Sludge 

S2AST  plus  Saod  Filler 


S3  AST  plua  cberoically  assisted  coagulalioD 
TOTALS  r<r  the  Sulphite  Subsectcr 
Initial  Loading 
Opiions 

51  Exemplary  aaivaied  Sludge 

52  AST  plus  Sand  FiHa- 

53  AST  plus  chemically  assated  coagulation 


FINAL  LOADINGS 


TSS  BOD  Phaphorus      Kjeldahl 

Nitrogen 


tonnes/year    tonna/year      tonnes/year  lonao/year 

69S                9.9S1  3                   2& 

172                    86  7                   86 

&                    60  3                 N/A 

86  60  3 N,A 


11,895 

1,M3 
972 
972 


63,806 

971 
680 
6S0 


54 


271 


74  8M 

42  NjA 

42  N/A 


LOADING  REDUCTIONS 


TSS 


BOD 


PhcBphorus      Kjeldahl 
Nitrogen 


tonpQ/year     tonnea/year      tonnes/year      tonnea/year 


695 
523 

609 
609 


1 1,895 


9.961 
9.894 
9.9e0 
9,920 


63,806 


9.952  62,835 

10.923  63.126 

ia923  63.126 


3 

(4) 
0 
0 


54 


'28 
(5S]| 
N/A 
N/A 


271 


(21)  (613; 

12  N/A 

12  N/A 


COSTS 


CAPITAL       O&M 


ANNUAUZE 


Sroilliona         Sm/year  $m/year 


31.1 

3d6 
35.0 


3.9  5.7 

4.1  6.3 

4.6  6.5 


196.4                  25-7  36.5 

255.3                  27.9  43.8 

23S.2  33.6 45^ 


SOURCE  TREATMENT  PLANS 


ABmBl-PRlCECFl.  WillUm) 


Initial  Loadtos? 
Options 

51  Exemplary  activated  Sludge 

52  AST  plus  Sand  Fill ei 


S3  AST  plus  chemically  assisted  coagulalion 

TOTALSfcr  the  Sulphite  Subsectcr 

Initial  Loadings 

Options 

SI  Exemplary  activated  Sludge 

S2AST  plus  Sand  Filler 

S3AST  plus  chemically  assbted coagulalion 


FINAL  LOADINGS 


TSS 


BOD               Phaphorus      Kjeldahl 
Nitrogen 


tonpo/year    tonnea/year      tonno/year      tonnes/year 

4 


434 
135 
68 

68 


11,895 

1.943 
972 
972 


5,118 
68 
48 
48 


63,806 

971 
680 

680 


27 

6  68 

3  N/A 

3  N/A 


54 


271 


74  884 

42  N/A 

42  N/A 


LOADING  REDUCTIONS 


TSS  BOD  PhcBphorus      Kjeldahl 

Nitrogen 


topnea/year     tonnesA'car      tonnes/year      tonnea/year 

434                  5.118                       -4  27 

299                5,CB1                     (2)  (40; 

366                5,070                      I  NiA 

366  5.070  1 N/A 


1 1.895 

9,952 
10,923 
ia923 


63.806 

62,835 
63,126 
63.126 


54 


271 


(21)  (613 

12  N/A 

12  N/A 


COSTS 


CAPITAL      O&M 


ANNUALIZE 


Smilliona         Sm/year SnvVear 


20.6 

2.6 

3.8 

25.2 

2.8 

4.4 

23.9 

3.2 

4.5 

198.4 

25.7 

3&5 

255.3 

27.9 

438 

238.2 

336 

45.4 

SULPHITE/ MECHANICAL  SUBSECTOR  -  December  11,  1991 


SOURCE  TREATMENT  PLANS 

FINAL  LOADINGS 
TSS                BOD               PhaphoriB      Kjeldahl 

Nitrogen 

LOADING  REDUCIIONS 
TSS                BOD               FhcBphoris      Kjeldahl 

Nitrogen 

COSTS 
CAPITAL      O&M 

ANNUAUZE 
Srn/year 

BOISB  CASCADE  (Keoora) 

Initial  Loading? 

tonna^Vear    tonnes/year      tonnes/year      tonnes/year 

1.252              12,734                     5                    40 

1,252              12,734                      5                    40 

Options 

SI  Exemplary  adivaied  Sludge 

339                   170                    14                   170 

913              12,565                    (9)                (130; 

3X6 

4j6                   6.2 

S2AST  plus  Sand  Filler 

170                   119                     7                 N/A 

1,082              12,6*6                    (2)                N/A 

41.8 

5;l                  7.5 

170                   119                     7                 N/A 

1.082              12.616                    (2)                N/A 

39.0 

6.1                    7.8 

TOTALS  f  cT  the  Sulphite  Suhsectcr 

Initial  Loadings 

11.895              63.806                   54                  271 

11,895              63,806                    54                  271 

Options 

SI  Exemplary  aaivatcd  Sludge 

S2AST  plus  Sand  FiliCT 

S3  AST  plus  chemicallv  assliied  coaEutation 

1.943                  971                    74                  m 
972                  680                   42                 N/A 
972                  680                   42                 N/A 

9.952              62.835                  (21)                (613] 
ia923              63,126                    12                  N/A 
ia923              63,126                    12                 N/A 

198.4 
255.J 

238.2 

25.7                  36,5 
27.9                  43.8 
33.6                    45.4 

SOURCE  TREATMENT  PLANS 


QUEBEC  AND  ONTARIO  (Tbor old) 


Initial  Loading? 
Option 

51  Encmplary  activated  Sludge 

52  AST  plus  Sand  Filter 


S3AST  plus  chemically  misted  coagulation 

TOTALSfcr  the  Sulphite  SutBCCttr 

Initial  Loading? 

Oftions 

SI  Exemplary  aaivated  Sludge 

S2AST  plus  Sand  FiSo 

S3  AST  plus  chemically  assisted  coagulalJon 


FINAL  LOADINGS 


TSS 


BOD 


PhcBpborus      Kjeldahl 
Nitrogen 


tonnes/year    tonnea/year      tonnes^ear      tonnea/ycar 

l.Cf70  414  9  66 

307  153  9  66 

133  107  8  N/A 

153  107  8  N/A 


11.895 

1.M3 
972 

972 


63,806 

971 
680 
680 


54 


271 


74  884 

42  N/A 

42  N/A 


LOADING  REDUCTIONS 


TSS                BOD               Phcophorus      Kjeldahl 
Nitrogen 


tonna^ear     tonnes/year       lonnes/year       tonnes/year 


1.070 
763 
917 
917 


11,895 

9.9S2 
ia923 

10,923 


414 
261 
307 

307 


63,806 

62.835 
63,126 
63,126 


9  66 

0  0 

1  N/A 
1  N/A 


54 


27] 


(21)  (613 

12  N/A 

12  N/A 


COSTS 


CAPITAL       O&M 


ANNUAUZE 


Smilliom         Sm/year Sm^ear 


3.8 
1Z4 
9.8 


0.1 
.0:5 

1.4 


0.5 
1.6 
1.9 


198.4  25.7  36.5 

255.3  27.9  43.8 

238.2  33.6  45.4 


SULPHITE/ MECHANICAL  SUBSECTOR  -  December  11,  1991 


SOURCE  TREATMENT  PL^NS 


ST.  MARYS  (SanU  Sle  Marie) 


Initial  Loading 

Options 

SI  Exemplary  aaivatedSIudge  . 

S2AST  plus  Sand  Filler 

S3  AST  plus  chemically  assisted  coaguiaiioD 


TOTALS  fa-  the  Sulphite  Sutsecta 

InilialLoadin^ 

Options 

SI  Exemplary  adivaied  Sludge 

S2AST  plus  Sand  Fitta 

S3  AST  plus  cbemicallv  assisted  coagulalioD 


FINAL  LOADINGS 


TSS  BOD  Phosphorus      Kjeldahl 

Nitrogen 


loones/year    tonno/year      tonnes/year  topnea/year 

2.194                2,081  9                    14 

m                  92  7                  92 

92                  65  4               m 

92  65  4 N^ 


1 1.895 

1.W3 
972 

972 


63,806 
971  .. 
680 


271 


74  m 

42  N/A 


LOADING  REDUCTIONS 


TSS 


BOD 


PboBphorus      Kjeldahl 
Nitrogen 


tonnea/year     tonnes/year      loPDCS/year      tonnea/year 


2,194 
2,010 

2,102 
2,102 


11,895 

9,952 
10.923 
ia923 


2,081 
1.989 
2,01  ff 
2.016 


63.806 

62,835 
63.126 
63,126 


54 


14 

(79]| 

N/A 
N/A 


271 


(21)  (613 

12  N/A 

12  N/A 


COSTS 


CAHTAL      O&M 


ANNUAUZE 


Smillions         Sm/year £m/year 


15.6 

21.4 

197 


2.0 
22 

2.7 


198.4  25.7 

255^  27.9 

238.2  33.6 


2.8 
3.6 

3.7 


36.5 
43.8 
45.4 


SOURCE  TREATMENT  PLANS 


SPRUCE  FALLS  (Kapnafcaaine) 


Initial  LoadioE^ 

Optiom 

SI  Exemplary  activated  Sludge 

S2AST  plus  Sand  Filter 

S3  AST  plus  chemcally  assisted  coagulation 


TOTALS  for  the  Sulphite  Subsectcr 

Initial  Loadings 

Options 

51  Exemplary  activaied  Sludge 

52  AST  plus  Sand  Filler 

53  AST  plus  chemicaliy  assisted  coagulatioD 


FINAL  LOADINGS 


TSS 


BOD               PhcBphorus      Kjeldahl 
Nitrogen 


tonnea/year    toooea/year      topno^ear      tonnes/year 

4 


2,884 
357 
178 

178 


11,895 

1,943 

972 
972 


11,564 
178 
125 
125 


63,806 

971 
680 
680 


9 

14 
7 
7 


54 

74 
42 
42 


178 

N/A 


271 

884 

N/A 
N/A 


LOADING  REDUCTIONS 


TSS                BOD               Phcephorus      Kjeldahl 
Nitrogen 


tonno^year     tonnes^Vear      tonnes/year      tonna/year 


2,884 
2.S27 

2,705 
2.705 


11.895 

9.952 
10,923 
10.923 


11.564 
11.385 
11,439 
11,439 


63.806 

62.835 

63,126 
63,126 


9  4 

(5)  (174 

2  N/A 

2  N/A 


54 


271 


(21)  (613 

12  N/A 

12  N/A 


COSTS 


CARTAL       O&M 


ANNUAUZE 


Smillions         Sm/year  Sm/year 


34.9  4.5  6-4 

44.6  4.9  7.7 

41.6  5.9  S.O 


198.4  25.7  36,5 

255.3  27.9  438 

238.2  33.6  45.4 


FINE  PAPER/0Eir4K!NG/riSSUE/BOARD  SUBSECTOR  -  December  1 1/91 


SOURCE  TREATMENT  PLANS 

FINAL  LOADINCK 
TSS                 BOD                Phojjiionii      Kjddahl 

Nitrof>eo 

LOADING  REDUCTIONS 
TSS                BOD                Phoi^iorui      KjddaW 

Mtrogen 

COSTS 
CAPITAL       OftM 

ANNUALIZED 

BEAVER  WOOD  FIBRE  COMPANY 

Initial  Loadings 

loBBea/year     tonDe»A««r      tooncs/year      tonnei/ycar 

277     .              640                       0                     12 

277                   640                      0                    12 

OptioQs 

Fl  Exemplary  ictivated Sludge 

185                    82                       3                    37 

92                   558                     (3)                  (25; 

3.4 

03 

0.6 

F2  AST  (iusSaiid  Filler 

82                 41                   3                 41 

IW                   599                     (3)                  (29] 

7.4 

1.0 

1.4 

F3  AST  \i\it dieoically  asasted coaguIalioD 

41                     29                       2                  N/A 

236                   611                      (2)                N/A 

10.6 

12 

1.8 

41                     29                       2                  N/A 

236                   611            *        (2)                N/A 

9.7 

1.4 

1-9 

TOTALS  for  Fine  Paper Subiector 
Initial  Loadings 

1300              3^81                     3                  70 

1300                3,581                       3                    70 

Options 

PI  ExcniF'"'?*^'"^"'^'*^"''*^ 

F2ASTfiuiSandF0tcr 

F3  AST  pJus  cfaemically  asaited  coagulation 

F4  AST  with  eranular  iltration 

575                   378                     15                   187 
377                   296                     14                   152 
200                  244                       9                  N/A 
200                  244                       9                  N/A 

726                3203                   (12)                (116) 

924                3284                   (12)                  (82 

1,101               3337                   (6)               N/A 

LlOl                 3337                     (6i                N/A 

30.9 
42.6 
573 
532 

4,0 
63 
6.8 
7.8 

5.7 

83 

102 

10.4 

^1 

SOURCE  TREATMENT  PLANS 

FINAL  LOADINCH 
TSS                 BOD                Phosphonis      Kjeldahl 

Ni  troRcn 

TSS                BOD                Phosphonis      Kjddahl 

NiiroRcn 

CAPITAL       O&M 

ANNUALIZED 

DOMTAR  INC  (Si  C«tfc«ri«M) 

Inioal  Loadings 

tonnet/year     lonnea/vear      lonnci/year      lonnea/year 

154                   435                       0                      7 

154                   435                       0                      7 

Options 

Fl  Exemplary activatedSludge 

59                    30                       2                    30 

95                   405                     (2)                  (22] 

6.5 

1-0 

13 

F2  AST  plusSand  Filter 

59,                    30                      2                    30 

95                   405                     (2)                  (22; 

63 

1,0 

13 

F3  ASTFlu*clien"C"lly>S9*'"lc<'*8''^"'*"' 

30                  20                     1                N/A 

124                   415                     (1)                N/A 

9.0 

1.1 

1.6 

30                   20                     1                N/A 

124                   415                     (1)                N/A 

83 

12 

1.6 

TOTALS  forFine  Paper Subsector 

Initial  Loadings 

1300               3A«1                     3                  70 

1300                3.581                       3                    70 

Options 

Fl  Exeraplaiy  activated  Sludge 

FSASTplusSandFiller 

F3  AST  fius  diemically  asaitcd  coagulitioo 

575                 378                   15                 187 
377                 296                   14                 132 
200                 244                     9                N/A 

200                 244                     9                N/A 

726               3203                  (12)              (116) 

924               3284                  (12)                (82] 

1.101               3337                   (6)               N/A 

1,101               3337                   (6)               N/A 

30,9 
42.6 
573 
532 

4.0 
63 
6.8 
7.8 

5.7 

8.3 

102 

10.4 

FINE  PAPER/DEINKING/riSSUE/BOARDSUBSECTOR- December  11/91 


. --■    ' ^ 1 ■--- 

-•         '■        ■!.         .                                                     _^-^— g^^^g 

SOURCE  TREATMENT  PLANS 

FINAL  LOADINCK 
TSS                 BOD                Pboaptonu 

Kjddahl 
Mtrogcn 

TSS                BOD                Pboii*onn      Kjddahl 

Nitrogen 

CAPITAL       O&M 

ANNUALIZED 

RB  EDDY  (Oiuwi) 

Ininil  Loading! 

tODoes/year     lonneVyear      toDoei/yea 
204                   429 

tonoes/year 
0                    11 

204                   429                       0                     11 

Options 

PI  Exemplary  activated  Sludge 

65                     32 

3                  32 

140                   397                     (3)                  (21; 

6.8 

1.0                          13 

F2  AST  plusSaad  Filter 

65                   32 

3                    0 

140                   397                     (3)                   11 

6.8 

1.0                          13 

F3  AST  fkvt diemicaUy  a(isi«d  coagol aSoB 

n             23 

1                N/A 

172                 406           •       (1)               N/A 

9S 

11                           1.7 

32                   23 

1                N/A 

172                 406           *       (1)               N/A 

8,7 

13                          1.7 

TOTALS  for  Fine  PaperSubiector 
loJiialLoaffiDgE 

1300              3^81 

3                  70 

1300               3^81                     3                   70 

OpiioDi 

Fl  Eaemfiary  activated  Sludge 

F2  AST  fius  Sand  FUier 

F3  AST  plusdieniicallyaMitedcoagulafion 

F4  AST  with  Ennular  lltration 

575                 378 
377                   296 
200                 244 
200                 244 

15                 187 
14                 152 

9                N/A 

9                N/A 

726                3^03                   (12)                (116) 

924                3;284                    (12)                  (82 

1.101                 3337                      (6)                 N/A 

1.101               3337                   (6)               N/A 

30.9 
42.6 
573 
532 

40                          S.7 
63                          83 
6.8                      10:2 
7.8                        10.4 

SOURCE  TREATMENT  PLANS 


NORANDA  (TfcoiPid) 


Initial  Loadings 

Optiooi 

Fl  Excmpiary  activated  Sludge 

F2  AST  pJus  Sand  Filler 

F3  AST  pluschemically  assisted  coagulation 

F4  AST  with  granular  iliration 


TOTALS  for  Fine  Paper Subaeclor 

Initial  Loadings 

Options 

Fl  Exempiaiy  activated  Sludge 

F2  AST  plusSind  Filler 

F3  AST  piuschcttiicallyawiitcdcoagulatioB 

F4  AST  with  granular  Jltratioa 


FINAL  LOADINGS 


TSS               BOD               PhosjAorMi      Kjddahl 
Wlrogen 


lOBnca/year     lonaci/year      lonnea/year      toonca/year 


3» 

99 

99 
49 
49 


1300 

575 
377 
200 
200 


1,181 
49 
49 
34 
34 


3^81 

378 
29tf 
244 
244 


n 

49 

49 
N/A 

N/A 


3  70 

15  187 

14  152 

9  N/A 

9  N/A 


LOADING  REDUCTIONS 


TSS                 BOD                Phosphorua      Kjddahl 
^ M  irogen 


i03Bes/year     tonnes/year       loonei/year      tonnes/year 


365 
266 
266 
316 
316 


1300 

726 

924 

1,101 

I.lOl 


1.181 
1.132 
1.132 
1.147 
1.147 


3^81 

3.203 
334 
3337 
3337 


1 

(3) 
(3) 
(2) 


II 

(38: 
(38 
N/A 
N/A 


3  70 

(12)  (116) 

(12)  (82; 

(6)  N/A 

f6^  N/A 


CC6TS 


CAPITAL      OAM 


ANNUALIZED 


hnillioni         Sm/year  Sra/year 


10.7 
10.7 
143 
133 


30.9 
42.6 
573 
532 


13 
13 
1.4 
1-7 


4.0 
63 
6.8 
78 


1J9 

1.9 
2.4 
2.5 


5.7 
83 

10.2 
10.4 


FINE  PAPER/DEiNKING/TiSSUE/BOARD  SUBSECTOR  -  December  1 1/91 


SOURCE  TREATMENT  PLANS 


KJMBERLY-a.ARK    (Sl-CafteriBti) 


IniSal  LoadJDgs 

Options 

FI  Exemplary  activated  Sludge 

F2  AST  FluBSand  Filter 

F3  AST  plus dicmically  asaited CMguIition 

F4  AST  wth  gran\iljrillritioD 


onnes/yeir       tonnesA^if      toonei/yeir      lonnes/year 

0 


TOTALS  for  Fine  Piper Subsecior 

Initial  Loacfiogs 

Options 

Fl  Exemplary  activated  Sludge 

F2ASTfJusSandFUier 

F3  AST  plusehemicaliyasasted  coagulation 

F4  AST  with  granular  juration 


FINAL  LOADINGS 


TSS                 BOD                Phosphorus      Kjddilil 
Njlrogep 


22 

22 

n 

22 
22 


IJOO 

575 
377 
200 
200 


118 
118 
118 
118 
118 


3^81 

378 
296 
244 
244 


7 

7 

7 

N/A 

N/A 


3  70 

15  187 

14  152 

9  N/A 

9  N/A 


LOADING  REDUCTIONS 


TSS                 BOD                Phosphorus      Kjddahl 
^ Ni  trogen 


tonnei/year     tonaei/year      lonaes/year      lonnes/year 


22 
0 
0 
0 
0 


1300 

726 

924 

1,101 

1,101 


118 

.  0 
9 
0 

0 


3,581  3 

3^03  (12) 

3^84  (12) 

3.337  (6) 

3.337  (6) 


7 
0 

N/A 

N/A 


70 

(116^ 
{82 
N/A 
N/A 


COSTS 


CAPITAL       OAM 


ANNUALIZED 


Smillions         Sm/yetr Sro^i'ear 


00 
0.0 
0,0 

0.0 


30.9 
42.6 
57J 
532 


0.0 
0.0 
0.0 
0.0 


4.0 
63 
68 

7.8 


0.0 
0.0 

0.0 
0,0 


5,7 
8.3 

102 
10.4 


S OU  RCE  TREATMENT  PLANS 


KIMUERLY -CLARK    (HttBliville) 


Initial  Loadings 

Options 

Fl  Encmfiary  activated  Sludge 

F2ASTpIusSandFiller 

F3  AST  pius  diemieally  asasted  coagulalioa 


F4  AST  with  pranular  Jllration 


TOTALS  for  Fine  Pa  per  Subsector 

Initial  Loadings 

Options 

Fl  Extra  piao"  activated  Sludge 

F2  ASTpiusSandFUler 

F3  AST  fiui chemically  isasted coagulation 

F4  AST  wth  granular  Ulrition 


FINAL  LOADINGS 


TSS 


BOD 


PhosFhorua      Kjddahl 
Nitrogen 


tonnes/year     tonnes/year      lonoes/year      lonnes/year 

0 


1300 

575 
377 
200 
200 


3^81 

378 
296 
244 
244 


2 
2 
2 

N/A 

N/A 


3  70 

15  187 

14  152 

9  N/A 

9  N/A 


LOADING  REDUCTIONS 


TSS                 BOD                Phosfionii      Kjddahl 
Ni  trogen 


tonnes/year     lonnes/ycar      lonnes/year      tonnes/year 


1,300 

726 

924 

1,101 

1,101 


3^81 

3203 
32M 
3337 
3337 


2 
0 
0 

N/A 

N/A 


3  70 

(12)  (116; 

(12)  (82 

(6)  N/A 

(6) N/A 


COSTS 


CAPITAL      O&M 


ANNUALIZED 


toiillioni         Sm/year Sm/year 


0.0 
0.0 

0,0 
0.0 


30.9 
42.6 
573 
532 


0,0 
0.0: 
0.0 
0.0 


4.0 
63 
6.8 

7,8 


0.0 
0.0 
0-0 

0.0 


5.7 
83 

102 
10,4 


FINE  PAPER/OEINKING/TISSUE/BOARD  SUBSECTOfl  -  December  11/91 


SOURCE  TREATMENT  PLANS 


PAPERBOARD  JXttrnt  Valley) 


InitiatLoadiDgs 

Options 

Fl  Exemfiafyiciivaied Sludge 

F2ASTFiusSimdFdI«r 
F3AST[iuicheBucal]y»Mste(JcoiguJ«<on 


F4  AST  with  granular  Ulrarion 


TOTALS  for  Fine  PaperSub»«»r 

Uitijl  Loading! 

Opiioni 

Fl  ExcmFJaryactivalid Sludge 

F2  AST  jJusSand  Filter 

F3  AST  fiui chemically  asasledcoagulaiion 

F4  AST  wth  granular  illralioD 


FINAL  LOADINGS 


TSS 


BOD 


Phoiphonu      Kjddahl 


toants/yt"     tonne«/ycir      lonati/veir      loopea/yeir 

0 


188 
70 
31 

16 

16 


1300 

575 

377 
200 

200 


554 
31 
16 
11 
tl 


3381 

378 
296 
244 
244 


5 
14 
16 

N/A 
N/A 


3  70 

15  187 

14  152 

9  N/A 

9  N/A 


LOADING  REDUCTIONS 


TSS 


BOD                Phospfconii      Kjddahl 
I^trogen 


topneVyeir     tonaci/year      lonaes/yeir      tonnes/year 


188 
118 
1S6 

171 
171 


1300 

726 

924 

1,101 

l.lQl 


554 

522 
538 
543 
543 


3,581 

3203 
3284 
3337 

3337 


0  5 

(1)         in 

(0)  (11 

(0)  N/A 

JOJ N^\ 


3  70 

(12)  (116) 

(12)  (82 

(6)  N/A 

f6^  N/A 


COSTS 


CAPITAL       O&M 


ANNUALIZED 


Smillion  •         Sen /year 


Sm/year 


3.1 
6.6 
82 
7.8 


30.9 
42.6 
573 
532 


03 
1.0 
1.1 
1.1 


4.0 
63 
6.8 

7.8 


04 
13 
U 

13 


5.7 
83 

102 
10.4 


SOURCE  TREATMENT  PLANS 

FINAL  LOADINGS 
TSS                 BOD                Phospfcorvs      Kjddahl 

Nitrogen 

LOADING  REDUCTIONS 
TSS                 BOD                 Phosphorus      Kjddahl 

F<fltro);en 

CC6TS 
CAPITAL      O&M 

Smillion  I         Sm/year 

ANNUA1.IZED 

STRATHCONA  (Napaaee) 

Initial  Loadings 

loanea/year     tonnei/ycar      lonnesA^ar      tonnci/ycar 

89                 222                     1                   14 

89                   222                       1                     14 

Options 

Fl  Exempfsiy  activated  Sludge 

74                   33                     1                   15 

IS                   188                       0                     (1] 

0.5 

0.1 

0.1 

F2  AST  plus  Sand  FUler 

17                    »                    I                    « 

71                   214                     (0)                     6 

4.7 

1.0 

1.1 

F3  AST  piu*  diemically  aiasled  coagulation 

g      -              tf                    0                N/A 

81                  216                     0                N/A 

5.7 

1.0 

1.2 

g                      6                      ON/A 

SI                   216                      0                  N/A 

5.5 

1.0 

12 

TOTALS  for  Fine  PaperSubsecter 
Initial  Loadings 

1300               3381                     3                  70 

1,300                3381                       3                     70 

Options 

Fl  ExemiJaryaciivatedSIudge 

F2AST  plusSand  Filter 

F3  AST  fiusdiemicallyarasiedcoagulaion 

F4  ASTWth  eranular  iltration 

575                   378                     IS                   187 
377                   296                     14                   152 

200                   244                      9                 N/A 
200                   244                       9                 N/A 

726                3203                   (12)                (116)                 30.9 

924                 3284                   (12)                  (82)                 42.6 

1.101                 3337                     (6)                N/A                  573 

1,101                 3337                     (6)                 N/A                  532 

4.0 
63 
6.8 
7,8 

5.7 
83 

102 
10.4 

CORRUGATING  SUBSECTOR  -  December  11^1 


SOURCE  TREAT  MEm"  PLANS 


DOMTAR  (TrenlOD) 


Initial  Loadings 

Options 

CI  Eicmplao'  ad ivai cd  Sludge 

C2ASTphjs  Sand  Filer 


C3  AST  ptui  chemicaUy  assifled  coagulaiJco 

TOTALS  for  the  Sulphite  Suhiecior 

Initia)  Loadings 

Options 

C 1  Eiempbry  ad  ivai  ed  Sludge 

C2  AST  phis  Sand  Fiker 

C3  AST  plus  chemicaUy  assiaed  coagutalico 


FINAL  LOADINGS 


TSS                BOD               Phosphorus      Kjeldahl 
Nirogen 


tonoeiA'ear    tonnea/Vear      lonnea^ear      lonnea^ear 


210 
32 
Iti 

16 


1.171 

132 

66 
66 


1,919 
16 
11 
11 


15.383 

66 
46 
46 


1) 

6 

3 
3 


9 
16 

N/A 
N/A 


12S 
66 

n 

0 


LOADING  REDUCTIONS 


TSS                BOD               Phosphorus      Kjeldahl 
Ntrogen 


tonncs^ear     lonnes/^ear      tonoes^ear      tonnesiVear 

2MJ               1.919                      1  9 

178                1.903                    (1)  (7) 

193                 1,908                        0                   N/A 
ISO  1.908  _0 N/A 


i.m 

1.039 
I.IW 

1,104 


15.383 

15.317 
15.337 

15.337 


II 

6 


13 

62 
12D 
120 


COSTS 


CAPITAL      O&M 


ANNUALIZED 


SmilBons         Smfytar  Sm^ear 


ia5  2,1  23 

12.1  2.1  iS 

11.7  2.2  2.6 


27.3 
317 
31.2 


4.7 
4.9 
5.3 


5.7 
6S 


SOURCE  TREAT  men:  PLANS 


MACMILLAN  (Stargcon  Filla) 


Initial  Loadings 

Options 

CI  Exemplary  aaivaied  Sludge 

C2  AST  plus  Sand  Filer 


C3  AST  plus  chemically  assisted  coagulalioa 

TOTALS  for  the  Sulphite  Subsector 

Initial  Loadings 

Options 

C 1  Exemplary  act  ivai  ed  Sludge 

C2  AST  pb*  Sand  Fiker 

C3  AST  plus  cheroicaUy  assisted  coagutai ion 


FINAL  LOADINGS 


TSS  BOD  Phosphorus      Kjeldahl 

Nirt^en 


toPnesjVear    tonnes^ear      lonnes/Vear      tonnes^ear 


961 

U463 

IGO 

50 

50 

35 

50 

35 

1,171 

132 
66 
66 


15,383 

66 
46 
46 


10  120 

4  SO 

2  N/A 

2  N/A 


It 

6 
3 

3 


128 

66 

0 

0 


LOADING  REDUCTIONS 


TSS                BOD               Phosphorus      Kjeldahl 
Nitrogen 


tonnes^ear     tonnea-^ear      lopnes/year      tonnesyVear 


961 

13,463 

861 

13,413 

911 

13^429 

911 

13,429 

1,171 

1,1M 

1.104 


15,383 

15,317 
15.337 
15.337 


10  120 

6  70 

8  lao 

8  12D 


11 

6 
8 
8 


128 

62 
120 
120 


COSTS 


CAPITAL      O&M 


ANNUALIZED 


Smilions         Sm/year  Sm^ear 


169  2.6 

2Q6  2.8 

19.5  3.1 


27.3  4.7 

327  4.9 

31.2  5.3 


3.4 


3.9 


5.7 

6.4 
6.5 


APPENDIX  B 

DEFINITION  AND  CALCULATION  OF  STANDARD  RATIOS 

PROCEDURE  FOR  ADJUSTING  FINANCIAL  DATA 


DEFINITION  AND  CALCULATION  OF  FINANCIAL  INDICATORS 


CORPORATE/FIRM/SECTOR  LEVEL  INDICATORS 


Liquidity  Indicators 

Quick  Ratio 
(x:1      ) 


Note: 


Current  Ratio 
(x:1) 


(Current  assets  [less  inventories]  /  Current 
liabilities) 

Quick  ratio  indicates  the  level  of  protection  provided  to  short  term 
creditors.   It  shows  the  number  of  dollars  of  liquid  assets  (i.e.. 
assets  that  are  easily  convertible  to  cash  such  as  marketable 
securities,  term  deposits)  available  to  cover  each  dollar  of  current 
debt.  A  quick  ratio  of  1:1  or  greater  indicates  that  the  business  is 
in  a  liquid  position. 

Current  assets  include  cash  and  other  assets  that  will  either  be 
transformed  into  cash  or  will  be  sold  or  consumed  within  one  year 
or  within  the  normal  operating  cycle  of  the  business,  If  longer  than 
one  year. 

(Current  assets  /  Current  liabilities) 

Current  ratio  indicates  the  degree  to  which  a  company  has 
sufficient  current  assets  to  cover  current  liabilities.  The  higher  the 
ratio  the  greater  the  assurance  that  current  liabilities  can  be  met. 
A  current  ratio  of  2:1  or  better  is  generally  considered  desirable. 


Net  Working 
Capital  to 
Total  Assets 
(%) 


{(Current  assets  -  Current  liabilities)  / 
Total  assets}  x  100 

Net  working  capital  to  total  assets  ratio  indicates  the  proportion  of 
total  company  assets  which  are  currently  available  to  cover 
unexpected  expenses. 


Solvency  Indicators 

Total  Debt  to 
Total  Assets 
(%) 


(Total  debt  /  Total  assets)  x  100 

Total  debt  to  total  assets  measures  the  degree  to  which  a 
company  is  leveraged  (i.e.,  financed  by  outside  debt).   A  higher 
total  debt/total  assets  ratio  indicates  that  the  company  is  highly 


Interest 
Coverage 

(Times) 


Cash  Flow 

($) 


Cash  Flow  to 
Total  Debt 
(Beaver's 
Ratio) 

(%) 


leveraged  which  may  limit  their  ability  to  raise  additional  capital  (at 
a  reasonable  interest  rate)  to  finance  large  capital  expenditures. 

(Net  income  before  interest,  extra- 
ordinary items  and  all  taxes)  /  Annual  interest 
charges. 

Interest  coverage  provides  information  on  the  extent  to  which  a 
company's  normal  operating  income  is  sufficient  to  cover  annual 
interest  charges.  A  company  with  a  low  interest  coverage  ratio 
may  be  unable  to  pay  its  annual  interest  charges  and  would 
therefore  have  a  higher  risk  of  being  forced  into  insolvency  by 
creditors. 

Net  income  before  extraordinary  items  and  all 

non-cash  expenses  (e.g.,  depreciation,  amortization,  deferred 

taxes) 

Cash  flow  provides  a  measure  of  a  company's  ability  to  pay 
dividends  and  finance  expansion.   A  company  which  shows  little 
net  after-tax  profit  may  still  be  able  to  meet  its  short  term  debts 
and  obligations  if  cash  flow  is  adequate. 

{(Net  income  before  extraordinary  Items, 
depreciation  and  deferred  taxes)  /  Total 
debtjx  100 

Cash  flow  to  total  debt  indicates  the  percentage  of  total  debt 
which  is  covered  by  current  cash  flow.   This  should  be  considered 
in  relation  to  the  number  of  years  the  debt  is  being  amortized. 


Profitability  Indicators 


Return  on 

Assets 

(%) 


{Net  income  (before  interest  and  extraordinary 
items  but  after  taxes) )ATota!  assets  x  100 

Return  on  assets  is  a  key  indicator  of  a  company's  profitability.   It 
matches  net  after-tax  profits  (from  normal  operations)  with  the 
assets  available  to  earn  a  return.   Companies  that  are  using  their 
assets  efficiently  will  have  a  relatively  high  rate  of  return. 
Excluding  interest  from  the  definition  of  normal  operating  income 
eliminates  any  bias  resulting  from  a  company's  decision  to  finance 
assets  through  long  term  debt  versus  raising  additional  capital 
internally  (i.e,  through  issuing  shares). 


Return  on  Net 
Assets  (RONA) 
(%) 


Earnings 
Before  Interest 
but  After  Taxes 
to  Total  Assets 
(EBIAT/TA) 
(%) 


Earnings 
Before 
Interest  and 
Taxes  to 
Total  Assets 
(EBIT/TA) 


(%) 


Return  on 

Sales 

{Profit  Margin) 


(%) 


Return  on 
Capital 
current  % 


Net  Income 

($) 


{Net  Income  (before  interest  and  extraordinary 
items  but  after  taxes)  /  (Total  assets  - 
Total  liabilities)}  X  100 

Similar  to  return  on  assets  except  the  return  is  expressed  as  a 
percentage  of  net  assets. 

(Net  income  before  interest  but  after  taxes  / 
Total  assets)  x  100 


Similar  to  return  on  assets  (above)  except  the  definition  of  net 
income  includes  extraordinary  items. 

(Net  income  before  interest  and  all  taxes  /  Total 
assets)  x  100 


Similar  to  return  on  assets  (above)  except  the  net  income  is 
before  taxes  and  includes  extraordinary  items. 

{Net  income  (after  taxes)/  Sales}  x  100 


Return  on  sales  measures  the  profits  earned  per  dollar  of  sales 
indicating  the  profitability  of  the  company.   It  also  indicates  the 
company's  ability  to  survive  adverse  conditions  such  as  falling 
prices,  rising  costs  and  declining  sales. 

{Net  income  (after  taxes)  plus  after  tax  interest 

charges  and  extraordinary  items  /  Total  assets  Employed  less 

liabilities}  x  100 

This  measures  the  rate  of  return  being  earned  on  company  assets 
employed  in  operations.   It  provides  an  indication  of  the  level  of 
incentive  for  owners  and  investors  to  remain  in  that  particular 
enterprise. 

Total  revenue  less  all  expenses  (cost  of  sales,  (Profit) 
operating  expenses,  taxes) 


Efficiency  Indicators 

Total  Assets 
Sales 


(%) 


(Total  Assets/Sales)  x  100 

Total  assets  to  sales  indicates  the  level  of  investment  that  is 
required  to  generate  those  sales.   A  high  percentage  (in 
comparison  to  industry  averages)  may  indicate  that  the  company 
is  not  using  assets  efficiently  or  needs  to  market  its  product  more 
aggressively. 


Other  Indicators 


Amortized  and 
Total  Recorded 
Regulatory 
Capital  Costs 
as  a  Percent 
Recorded  Capital 
Expenditures 
(%) 


(Amortized  or  Total  Regulatory  Capital  Cost  /  Total 
Capita!  Expenditures)  x  100 


This  ratio  indicates  the  extent  to  which  capital  requirements 
implied  by  regulatory  requirements  would  divert  available  capital 
resources  from  other  uses. 


Regulatory 
Operating 
Expenses  as 
a  Percent  of 
Recorded 
Operating 
Expenditures 
(%) 


(Regulatory-induced  Annual  Operating  Expenses  / 
Recorded  operating  and  maintenance  expenses)  x  100 


This  ratio  indicates  the  extent  to  which  operating  and  maintenance 
expenses  would  increase  due  regulatory-induced  operating  costs. 


U. 


DIVISION/PLANT  LEVEL  INDICATORS 


Profitability  Indicators 

Operating  profits      Total  revenue  less  operating  expenses  ($) 

(includes  cost  of  sales) 

Return  on  Assets     (Operating  profits  /  Assets)  x  100 
{%) 


Return  on  Sales 

(%) 


Return  per  Unit 
of  production 
{$/unit) 


Key  indicator  to  assess  divisional  profitability.  It  also  provides  a 
rough  assessment  of  the  return  on  investment  at  the  level  of  the 
division. 

(Operating  profits  /  Sales)  X  100 

Assesses  a  division's  capacity  to  withstand  unfavourable  market 
conditions  such  as  failing  product  prices,  rising  input  costs  or 
depressed  sales  volumes. 

Operating  profits  /  Sales  volume  or  units 

This  ratio  measures  the  contribution  of  each  unit  of  sale  to  profits. 
In  conjunction  with  the  expenses  index,  it  provides  a  composite 
assessment  of  a  division's  efficiency  in  converting  raw  materials  to 
consumable  products. 


Efficiency   . 

Expenses  to 

Sales 

(%) 


Cost  per  Unit 

($/unit) 


(Expenses  /  Sales)  x  100 

This  ratio  shows  the  proportion  of  sales  revenue  that  goes 
towards  the  recovery  of  production  costs.  The  lower  this  ratio  the 
higher  the  division's  profits. 

Expenses  /  Sales  volume  (quantity) 

Indicates  the  unit  cost  of  manufacturing  the  product. 


PROCEDURE  FOR  ADJUSTING  FINANCIAL  DATA 


Debt  Financing  Option 


Key  Figures  Impacted 


Amounts  for  Impact 


Balance  Sheet 

-Fixed  Assets 

-Other  Current 
Assets 
-Current  portion 

-Long  term  Debt 


-Share  Capital 
-Retained  Earnings 


Add: 


Deduct; 


Add: 


Add: 


Add: 


Add: 


Capital  cost  of  abatement 
(&  monitoring)  less  1st 
year  depreciation. 

Current  years  payment  on  long-temn  debt  (LTD) 


Current  portion  of  LTD.  of  LT  Debt 
principal  payat>1e  within  the  next  year.' 

Year  end  balance  of  LTD  related 
to  abatement  costs  (Initial 
capital  cost  less  1  st  year  (amortized) 
payment  and  current  portion  tor 
following  year).* 

N/A 


After  abatement  net  ir>come 
(less  pre-abatement  net  income) 


Income  Statement 

-Depreciation 

-Interest 

-Operating 
Expenses 

•Current  income  taxes 

-Net  Income 

Other 
-Capital  exp. 


Add: 

Add: 
Add: 

Deduct: 


Add: 


1  year  of  depredation  of 
capital  costs. 

1st  year  interest  on  LTD.* 

Annual  O&M  (monitoring  and 
abatement)  costs. 

Tax  impact  of  higfier  interest, 

O&M  and  capital  costs' 

(use  capital  cost  allowance  (CCA)  rate  of  25  or  35.9%). 

Previous  net  income  adjusted 
for  impact  of  above  cfianges. 


Capital  exp.  for  abatement 
arvJ  monitoring 


Appropriate  amounts  can  be  detemined  from  completing  the  1st  two  years  of  a  loan  amortization  schedule. 
Interest  expense  determined  as  an  Internal  cost  of  capital 


APPENDIX  C  * 


ECONOMIC  IMPACT  TABLES 


LIST  OF  TABLES 
C1  Financial  Indicators  Before  Abatement 


C2-C7  Economic  Impact  of  the  Most  Cost-Effective  BAT  Option  Cost 

Estimates 


C8-C13  Economic  Impact  of  Maximum  Removal  BAT  Option  Cost 

Estimates 


C14-C17  Economic  Impact  of  the  Most  Cost-Effectrve  BAT  Option  Cost 

Estimates  with  Costs  from  Other  Jurisdictions 


C18-C21  .  Economic  Impact  of  Maximum  Removal  BAT  Option  Cost 

Estimates  with  Costs  from  Other  Jurisdictions 


FINANCIAL  INDICATORS   BEFORE  ABATEMENT 


Re(jm  on     Rettjm  on 
Aasett  {%)   Salea  (%) 


3 


Firm 


Year 


nOA 


ROS 


Eamt-ifl 
bebre 
Intsreal 
but  AfiBf 
Twee  (%) 

EBIAT 


Eamhgs 

bebre 

Iniamt 

andTaxH 

{%) 

EBfT. 


TABLE   C-1 


Reum  on 

Csp'tal 

{%) 


ROC 


Netlnooma 
fOOO'sS) 


ReUftiOn    Cash  Fbw  TotBl  Debl    InierMt        Ojrrent 
NatAssels  to  Debt        to  Total        Covwaga     Ratb 
(%)  (%)  Asses  (%)    (Rafo) 


RQNA 


Cr/TD  TD/TA 


CR 


Gutck 
Ratb 


OR 


Wofking      Net 
Ceprtal  To    Internal 
Aaaet  (%]   Cash  Fbw 
f  OOO'S  S) 


WC/TA 


NICF 


Total 
Aaaeb  to 

Sales  (%) 


TA/S 


Opera  th  g 
Income 
fOOO's  $) 


_QL 


Capital 
Expondlljre 
fOOO's  $) 


CE 


AQfTlBI-PBICE(<  MILLS) 

isei  8.5 

1982  5.8 

19B3  3  * 

1984  6' 

1985  7.1 

1996  e  a 

1987  e  a 

1968  ei 

1fl09  3  0 

1990  (0.5) 

10  y   Avfl  5  8 


BOISE  CASCADE  (2  MILLS) 

1981 

7.4 

tM2 

34 

1983 

4.8 

19S4 

4  4 

1985 

e.7 

1986 

6,1 

1997 

8.5 

19B8 

108 

19S9 

8,8 

1990 

4.0 

1  0  yr   Avg  6  5 

CP  FOREST  PRODUCTS  (2  MILLS) 


1981 
1982 
1983 

1SB4 
1985 
1969 
1997 
1988 
1989 
1990 

10  yr.  Avg. 


14.7 
35 
1.1 
5,0 
37 
7,0 
13.3 
13.1 
79 
1  0 

7.1 


8.S 
3,8 
2.1 
3.4 
3.0 
39 
42 
6.B 
1.7 
(1.4) 

34 


33 


13  7 
42 

(1.0) 
30 
0.0 
47 

12  8 

11-fl 
63 

(0.4) 

66 


02 

6.6 
3.4 
8.1 
7.1 
8.3 
60 
92 
39 
(0-5) 

5.7 


64 


14.7 
3.5 
1,1 
S6 
33 
7.0 
133 
13.1 
7.9 
1.0 

7,1 


14.6 

7.2 

3.7 

B,3 

106 

11,0 

11,1 

13  1 

5.6 

(0  2) 

8  5 


10,3 
56 
3,2 
62 
7.5 
6,S 
7.0 
9,8 
3.9 

(0  8) 

8.0 


118.641 
56.356 

35,021 
73,130 
100.200 
107,300 
125,700 
191,100 
64,200 
(44.800) 

82,005  0 


19.3 
95 

4.fi 

10  0 

11  0 

11.1 

12.8 

160 

62 

(0.8) 

10,1 


86 


23  0 

34 

(0  4) 

7.0 

3.7 

7.7 

22.7 

21,4 

12.S 

1,2 

10  3 


6.4  160,778.7 


159 
3.6 
0.2 
4.9 
2.8 
8.1 
15.5 
16.1 
62 
08 

7.7 


77.774 

18,652 

(9.390) 

17,779 

216 

30,049 

96,185 

323,400 

220,100 

(9,400) 

76,526  5 


6,9 


24.0 

4.9 

0.3 

6.7 

3,7 

15,7 

27.1 

24,5 

13.6 

0.0 

12.2 


24  8 

17,7 
13  1 
18  2 
169 
22.1 
20.1 
225 
12.5 
S2 

17.5 


10.7 


52  B 
18  3 

4.2 
16,1 

69 
226 
33.3 
39  9 
26.2 

6,1 

23.0 


M2 

40,1 
40  3 

50.1 

52  7 

47,7 
526 

40.3 
51.8 

53  7 

51.1 


39 

07 

7.3 

144,000 

95 

182 

■510 

3-0 

3.0 

2,1 

6,638 

33 

10.1 

51  1 

56 

4S 

97,404 

68 

14  7 

507 

4  8 

4,3 

00,650 

60 

10B 

26 

8.3 

0.3 

141.900 

83 

154 

6.1 

8,1 

5,7 

141,676 

7,5 

18.7 

65  4 

4.6 
7,1 

125 

8.7 

242,658 

120 

23.8 

538 

10  0 

11,0 

355,750 

16.4 

27.1 

00 

129 

04 

318,815 

14.1 

19.7 

1  8 

40 

50 

36 

78,135 

5.0 

10.7 

55.9 


44  2 

54,0 
663 
57,2 
563 
55  8 
506 
420 
446 
40,8 

51.4 


79 
36 
3.1 
3,7 
4.6 
6.7 
6,7 
6.8 
3.1 
(0.1) 

48 


3,3 
1.0 
22 
21 
24 
25 
4.0 
5.7 
58 
20 

3.1 


17.0 

3.7 

(0  2) 

22 

13 

25 

126 

14.7 

16.8 

0,9 

7.1 


2.8 

3.0 
2,7 
20 
2.0 
2.4 
2.8 
2.8 
1.0 

1  4 

24 


18 
1.7 
1.8 

1.4 

1.4 
1.8 
1.5 

1,3 

1-4 

1.3 
1.5 


22 

1.5 
1-2 
1.7 
1.8 
IB 
2.1 
1.3 
1.5 
1.8 

1.7 


1,6 
1-7 

1.4 
1,3 
1.1 
1,3 
1,6 
1,4 
0.8 
0.8 

1.3 


28  2 

27.0 
226 

225 
18  0 
205 
24  4 

21.1 
12-1 

7,8 


224,102 

140.577 
107,320 
189,039 
207.100 
238,200 
269,400 
292.000 
165,700 
88,700 


928 

99.1 
102  4 
S5  2 
81,4 

81.0 
85.3 
70  8 
79.4 
90  2 


192,555 

52,481 

13,977 

04.840 

159,300 

205,900 

223,400 

276,300 

111,000 


20,4   188.073  J 


202.900 
191,600 
155,200 
103,000 
103,000 
249.300 
220,300 
188,200 
212,700 


(19.300)    108,700 


68,8   131.0850   179,430.0 


06 

123 

304.600 

68.2 

140,400 

284,400 

0,6 

11.5 

170,292 

B1.4 

(48,126) 

198,334 

0.9 

128 

261,184 

822 

107,164 

107,120 

0.7 

82 

281,015 

60  3 

73,815 

843,045 

0.6 

75 

382.200 

87.4 

128.310 

477,750 

0.9 

6.9 

455,502 

94.5 

237,510 

612,549 

06 

7.8 

667,528 

883 

409,734 

343,434 

0,7 

62 

645.044 

88.2 

577,339 

556,412 

0,7 

6.1 

506,700 

95  5 

492,118 

855.798 

0.7 

60 

390,621 

114.3 

138.441 

061,558 

0.6 

B.S 

406.81 8  J5 

91 .9 

225,873.4 

531.6395 

1.1 

13.3 

137,095 

103.1 

121,173 

169,023 

0.7 

8.8 

71.622 

1B5.4 

18,872 

168,765 

08 

3.7 

16,982 

148.5 

(22,113) 

58.023 

08 

97 

70,722 

127  6 

27,503 

47,223 

0.7 

6.8 

30.610 

1297 

7,248 

45.108 

09 

11,8 

07,907 

120B 

50.679 

30,749 

1.4 

15.8 

141.049 

110.8 

178,419 

52,43'' 

0.7 

7.1 

474.100 

998 

548,900 

237, 20C 

0.7 

8.4 

360,500 

115  8 

353,700 

409.9a 

0.7 

9,8 

131,800 

152.9 

(28.200) 

470, 90C 

08 


9.8   154,137,6 


127.3   125.918,0   170,732  f 


FiNAfJCiALINDCATORS  BEF ORE  ABATtMENf 


flstjrn  on     Reljffi  on 
Asfets(*)  Sates  (*) 


Firm 


Ycflf       HOA 


BOS 


hterest 
but  Arts 
Taxes  (%) 

EBiAT 


TABLE    C-1 


Eanhgt 
Defcre 
tiKrfrst 
andTaxei 

EBtT 


R«um  on 
Capital 


flOC 


CtnO'sS) 


Nl 


RoUmOfl    C«*iFlow  ToaiO«bl   h«r»tt        CXinerl 
r«tAMeii  lODett        loTaal        Cwwa^     f»«"D 
AssBts  (%)     (F*t(o) 


1%) 


ft) 


BONA  CF/TD  TD^A  C 


Cfl 


Quick 
nailo 


QW 


VVskhg 
CapmiTo 
Asaeti  m 


WC/TA 


Net 

Wernal 
C«*Ftow 
fOOOi  I) 


NCF 


Tolil 
At«iilo 

SalM(%| 


TA/8 


rooo'i  t) 


01 


CaDltol 
Expenflluei 

rooo»i) 


CE 


DOMTAfI  INC  14  WLLS) 

1982 

ise3 
19a* 

1985 
*  .  1B98 
1BB7 
1988 
1SB9 
.1990 

lO^.  Avg. 


s.g 

29 
52 
SO 
70 
fl.7 
00 
48 
33 
f70) 

42 


38 
(0,1) 
22 
48 
3.2 

as 

a.3 

41 

1.3 
(12.7) 

2.1 


83 
1.7 
S3 
03 
T.t 
7.0 

e.o 

4fl 

33 

(7  0) 

4.3 


79 

1.4 

e.2 

109 
109 
11.3 
87 

sa 

3.4 

(120) 

9fl 


S5 
2  ' 
32 

as 

79 

7.9 

es 

49 

30 
(98) 

4.3 


83.556 
(1,600) 
40,200 
93.900 
1 1 0,400 
145,000 
161,000 
111,000 
33,000 
(294,000) 

4B,249.a 


124 
36 
03 
16  0 
US 
14.4 
10  6 
7.3 
4.2 
(13.9) 

7,8 


314 
10  6 

ie.4 

24  S 
23.0 

25  8 

206 

16.0 

»l 

(139) 

1S,4 


91,3 
S37 
533 
49  8 
61  9 
50.4 
97.1 
5S9 
81.7 
67,3 

we 


55 

1  3 

2B 
49 
6.1 
16  6 

25.1 
82 
1.5 
(3  5) 

8,7 


27 
27 
28 
26 
20 
l.« 
1  0 
1  5 
1.3 
1.4 

2,1 


1.5 

1.9 

i.e 

1.7 
1.3 
1.3 
1.1 

O.B 
0.7 

oa 

1.2 


27-9 
230 

24.1 

28  5 

19  8 

18-7 

12.2 

7.7 

5.T 

81 


143,182 
78,500 

118.100 
188,800 
204,400 

293,800 
340,000 
305,000 

185,000 
(259,000) 


73  8 

78.1 
742 

74  4 
64.9 
67.8 

111.2 
117.B 

130.4 
122.0 


87,835 
(2500) 

53,400 
109.500 
132,900 
251,400 
277,000 
179,000 

14,000 
(478,000) 


164,333 

168.  eoo 

107,700 
132,900 
284,400 
« 57, 100 
511,000 
407,000 
322,000 
200,000 


17.0       159,7585 


96.4        57,883  5      275,522,3 


MACMILLAN  {1  Wli-U 


1961 

1982 
1983 
1964 
1965 
'  1988 
■  1967 
1988 
1989 
1990 

10  i«  Avg 


1.7 
(07) 
38 
40 
58 
9  1 
13  2 

i3.a 

02 

38 

04 


0.1 
(31) 
1,2 
1.0 
1.0 
7.1 

g.o 

10.1 
7.9 
1,6 

3.6 


3.1 
1.0 
48 
4.0 
6.0 
11.2 
132 
138 
02 
36 

7.0 


1  8 

(0.4) 

3.9 

40 

62 

14.2 

20,5 

194 

120 

34 

86 


08 
(2.7) 
32 
42 

4S 

03 

14.3 
155 
10.1 
3.1 


3,307 

(57,3001 

23,900 

10,300 

42,700 

178.300 

280,800 

329,800 

248,700 

50.800 


8.3         111,810.7 


08 
{3.3) 
39 
48 
9.8 
11  0 
224 
232 
132 

4.1 

6-5 


22 

(84) 

7.2 

8.3 

13,S 

31.1 

47  8 

388 

25  0 

0,0 

17.9 


359 

97.7 
54,1 
982 

SI  .7 
39  9 
45.3 
454 
60.1 
S5.3 

51.1 


01 
(0  6) 
0.8 
1  0 
1.6 
4.0 
10  2 
12  3 
7.9 
1,5 

39 


1,8 
1.5 
1.4 
1.8 
22 
2.1 
2.6 
2.1 
2.0 
2.1 

1  9 


07 
07 
0« 
0.7 
1.0 
0.» 
1.3 
1.0 
00 
1.0 


14.4 
9.0 
0.2 
12.3 
17.4 
IBS 
21.3 
17.4 
14.7 

u,a 


28,329 

(104,«O0) 
62,900 
109,500 
168,100 
272,700 
944.900 
482.900 
410,200 
107,1X 


es.3 

iia.7 

103.7 
108  1 

ooe 

87.4 

ao.3 

64.1 

100.0 
110.0 


(70.429) 

(149.100) 
(40,300) 
(21,700) 

16,000 
199,200 
415,100 
435,400 
311,900 

10,300 


307,858 

208,600 
103,000 
137,700 
96.000 
100,000 
258.600 
364.000 
918.400 
368.500 


14,7      218,322.0 


99  5       109,687  1        245,8058 


NOfiAMDA(l  WLL) 


1961 
IS82 
IW3 
1984 

mi 

IBSB 

m 

IMO 

10/  Avg 


7.8 
29 

4.0 
S-3 
2.3 
S.1 
7.8 
6.2 
8.0 
24 

5.2 


PAPEF1  AND  AiJ-IED  GROUP  (CAMADA) 


lOBl 
1M2 

ises 

^964 

IMS 

law 

1987 
1988 
19SS 

lOyf   Avg 


7.8 
4.0 
38 

6.4 
0.1 
7.0 
10.7 
10.1 
7,0 
3  1 

87 


3.a 
(12) 
2.5 
0.7 
34 
2.B 
4,B 
58 
30 
(2.1) 

2.4 


52 

-0.8 
0.0 
3.3 
22 
51 
00 
0.4 
0.0 
0.2 

4.1 


7.8 
2.5 
4.0 
S3 
7.8 
8  7 
7.8 
8.2 
80 
2.4 

90 


70 
38 
38 
80 

e.3 
7a 

II  3 
10.9 
77 
32 

88 


93 
1.6 
48 
se 

93 
10  0 
17.1 
170 
113 

1  S 

84 


10.7 
39 
3  5 
76 
88 
10.9 
187 
153 
11.0 
34 

89 


7,1 
1.3 
33 
39 
00 
S3 
76 
85 
99 
1.0 


78 

2.7 
2.9 
99 
50 
01 
11.8 
11.0 
70 
1  9 


10,164 

(4,761) 

10,759 

3.487 

11,931 

103,000 

203,000 

2S3.000 

189.000 

(83,000) 

70.050,0 


873,000 

(90,000) 

0 

014,000 

438,000 
1,002.000 
2.519,000 
2.743,000 
1,039,000 

112,000 


0.8      1,023,100  0 


0.2 

1,5 

40 
48 
0.0 
80 

153 

18.7 
00 

1.4 

7.1 


10.2 
35 
38 
7,8 
82 
11.6 
103 
10.0 
11.2 
2.3 

02 


16,1 
37 
02 
73 
1.7 
03 
143 
ISO 
10.2 
38 

0  1 


150 
93 
90 

12  3 

las 

190 
28.6 
246 
187 
80 

ISO 


BBS 
65  4 
887 
96  2 
809 
79.1 
69  0 
800 
734 
77.5 

669 


B7.1 
570 
99  0 
95  3 
57.0 
530 
94.7 
588 
37.1 
60.7 

57.0 


22 

09 
22 
1  2 
(0.0) 
2.7 
98 
7.3 
4  4 
04 

27 


32 

09 
0.9 
1  9 
21 
39 
7.0 
7.2 

40 

1.1 

32 


l.B 
1.7 
1.0 
1.7 
0.8 
1.0 
24 
2,0 
1.7 
1,3 

1.7 


IB 

to 
I. a 

1,7 
1.B 
IB 
1.0 

1.B 
1.8 
1.4 

1.S 


0.0 
08 
00 
00 

04 

0.8 
1.2 

1,0 
0.8 
0.8 

00 


o.s 

0.0 
0.8 
09 
0.0 
1.1 
1.2 
1.1 
1,1 
08 

1.0 


11.8 
62 

0.3 
60 
(1«) 
13.0 
17.2 
150 
11.3 
8.2 


10.0 
14.0 
11.4 

13.1 

1^3 

14.0 
19.3 
13.8 
12.5 

04 


42.477 

12,911 

30,433 

32.421 

8.37S 

246,000 

412.000 

460,000 

415000 

174,000 


0.7        104,731.7 


1,691.000 
509,000 
703,000 
1,499,000 
1,839,000 
2,999,000 
4,412.000 
4,573,000 
3.824,000 
2,478.000 


10S2 
132.7 
142  a 
123  5 
190  0 
093 

95  a 

1145 

1300 


110.8 
128  0 
123.1 
1131 
110.0 
114  6 
1002 
1110 
1254 
1094 


14,733 

(7,734) 

14,643 

9,814 

(41J53) 

102.000 

538.000 

814,000 

430,000 

(199.000) 


71,909 

114,157 

04,900 

39,398 

22,325 

148,300 

339.000 

560,000 

810,000 

569.000 


1107        160,1303       278,3105 


1,040,000 
(383,000) 

(280,000) 

509,000 

936,000 

1.944.000 

3,378,000 

3,915,000 

2,690,000 

(212.000) 


2,386,000 
1,829,000 
1.170,000 
1,299,000 
1,709,000 
1,976,000 
2,304.000 
2,021,000 
3,672.000 


13.1    2,396500.0 


1184    1,272,6000    2,163,111.1 


TABLE   C-2 


A   COMPARISON   OF    THE    IMPACT  OF    THE   MOST   COST-EFFECTIVE   OPTION 
COST   ESTIMATES    ON   THE   ABITIBI-PRICE   FIRM   LEVEL   HISTORICAL    PERFORMANCE 


Financial 

Units  of 
Financial 
Indicators 

Worst  Year 

{Lowest 

Operating 

Income) 

1990 

TEN  YEJUf  AVERAGE 

1990 

Indicators 

Financial 
Indicators 

Before 
Regulatory 

Costa 

Financial 
Indicators 

After 
Regulatory 

Coots 

Change 

Financial 

Indicators 

Before 

Regulatory 

Coats 

Financial 

Indicators 
After 

Regulatory 
Coats 

Change 

S'OOOs 

-44, 600,0 

82, 005.0 

62.809.3 

-19,195.7 

-44,600.0 

-89, 230.5 

-44. 630.5 

% 

. 

_ 

- 

-23.4 

- 

- 

100.1 

S'OOOb 

-19,300,0 

131, 085.9 

24.274.0 

-lOS, 811.9 

-19,300.0 

-126. 111.9 

-106,811.9 

S'OOOs 

68,700.0 

188,073.8 

167,093.8 

-20, 980.0 

68,700.0 

-8, 830.9 

-77.530.9 

Times 

1.4 

2.2 

1.9 

-0.3 

1.4 

1.1 

-0.3 

Times 

0.6 

1.2 

1.0 

-0.2 

0.6 

0.5 

-0.1 

Times 

-0.1 

4.5 

1.5 

-3.0 

-0.1 

-0.8 

-0.7 

Return  on  Capital 

« 

-0.2 

8.5 

6.7 

-l.B 

-0.2 

-1.3 

-1  ,1 

% 

o.s 

5.8 

5.3 

-0.5 

0.5 

-0.7 

-1.2 

% 

-1.4 

3,3 

2.5 

-0,8 

-1.4 

-2.9 

-1.5 

ft 

0.5 

5.7 

5.3 

-0.4 

0.5 

-0.7 

-1.2 

% 

-0.2 

8,5 

6.7 

-1.8 

-0.2 

-1.3 

-1.1 

Times 

5.2 

17,3 

14.8 

-2.5 

5.2 

2.5 

-2.7 

MISA  Capital 
Costs/Capital 

« 

- 

-■ 

12.5 

12.5 

- 

21.0 

21.0 

Total  Debt  to  Total 

Times 

53.7 

51.2 

54.5 

3  3 

53.7 

57.5 

3.8 

Working  Capital  to 
AesetB 

Timee 

7.6 

19."' 

15.2 

-4.5 

7  .6 

2.7 

-4.9 

TABLE  C-3 


A   COMPARISON   OF    THE    IMPACT   OF    THE   MOST   COST-EFFECTIVE   OPTION 
COST    ESTIMATES    ON   THE    BOISE   CASCADES    FIRM   LEVEL   HISTORICAL    PERFORMANCE 


Financial 
Indicators 

Worst  Year 

TEN  YEAR  AVERAGE 

■                                             1 

1990 

Units  of 
Financial 
Indicators 

(Lowest 

Operating 

Income) 

1982 

Financial 

Indicators 

Before 

Regulatory 

CootB 

Financial 

Indicators 

After 

Regulatory 
Coet  B 

Change 

Financial 

Indicatore 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Regulatory 
Costs 

Change 

S'OOOs 

8,63S 

160,392 

151,409 

-8, 983  .0 

87,840 

78,857 

-8.983.0 

% 

_ 

_ 

- 

-5.6 

- 

- 

-10.2 

$'000b 

-18, 12£ 

225, 673 

204.766 

-20,907.0 

138,441 

117,534 

-20,907.0 

S'OOOs 

170,292. 

406,619 

403, 571 

-3,048.0 

399, 821 

396,774 

-3,047.0 

Timea 

1.7 

1.5 

1,5 

0.0 

1.3 

1.3 

0,0 

Timas 

0.8 

0.8 

0.8 

0.0 

0.7 

0.7 

0.0 

Times 

1.0 

3.1 

2.8 

-0.3 

2.0 

1.8 

-0.2 

Return  on  Capital 

« 

2.6 

6.5 

6.3 

-0.2 

3.6 

3.5 

• 

-0.1 

% 

3.4 

6.5 

6.4 

-0.1 

4.0 

3.9 

-0.1 

% 

0.2 

3.4 

3  .2 

-0.2 

1.8 

1.6 

-0.2 

« 

3.4 

6.5 

6.4 

-0.1 

4.0 

3.9 

-0.1 

% 

3.0 

e.7 

8.3 

-0.4 

5.0 

4.7 

-0.3 

TimeB 

10.1 

16.6 

16.1 

-0.5 

10.7 

10.4 

-0.3 

MISA  Capital 
CoEte/Capital 

% 

- 

- 

2.0 

2.0 

- 

1.1 

1.1 

Total  Debt  Co  Total 

Times 

51.1 

56.6 

57.3 

0.7 

67.1 

67.5 

0.4 

Working  Capital  to 
AsEets 

Tines 

11.5 

B.l 

7.8 

-0.3 

5.0 

4.8 

-0.2 

TABLE  C-4 


A  COMPARISON  OF  THE  IMPACT  OF  THE  MOST  COST-EFFECTIVE  OPTION 
COST  ESTIMATES  ON  THE  CPFP  FIRM  LEVEL  HISTORICAL  PERFORMANCE 


Financial 
Indicators 


N*C  Income 


Change  in  Net  Income 


Operating  Income 


Internal  Caeh  Flow 


Current  Ratio 


Quick  Ratio 


InceresC  Coverage 


Return  on  Capital 
Employed   


Return  on  Assets 


Return  on  Sales 


EBIAT/Total  Aaoeto 


EBIT/Total  AsseCo 


Cash  Flow  to  Debt 


MISA  Capital 

Costs/Capital 

Expenditures 


Total  Debt  to  Total 
Assets 


Working  Capital  to 
Assets 


Units  of 
rinancial 
Indicators 


S'OOOa 


S'OOOb 


S'OOOs 


Times 


Times 


Times 


Tiroes 


Times 


Times 


Worst  Year 

(Lowest 

Operating 

Income) 

1990 


-9,400.0 


-28,200.0 


131. GOO. 0 


1.8 


0.7 


0.9 


0.6 


X.O 


-0.4 


1  .0 


1.2 


9.1 


49.8 


9.6 


TEN  YEAR  AVERAGE 


Financial 

Indicators 

Before 

Regulatory 

Costs 


75,580.6 


125, 918.0 


153,875.0 


1.6 


O.B 
6.8 


7.5 


6.9 


6.5 


6.P 

10.8 


22.0 


46.9 


9.0 


Financial 
Indicators 

After 
Regulatory 

Costs 


65,760.2 


103,727.9 


149.877.5 


1,5 


0.7 


4.7 


6.8 


6.5 


5.6 


6.5 


9.3 


19.7 


2.2 


51.4 


Change 


7.9 


-9,820.4 


-13.0 


-22.190.1 


-3,997.5 


-0,1 


-0.1 


-2.1 


-0.7 


-0.4 


-0.4 


-1  .5 


Financial 

Indicators 

Before 

Regulatory 

Costs 


-2.3 


2.2 


2.5 


-1.1 


-9,400.0 


-28,200.0 


131,600.0 


1.8 


0.7 


0.9 


0.6 


1.0 
-0.4 


1.0 


1.2 


;.l 


49.8 


9.6 


1990 


Financial 
Indicators 

After 
Regulatory 

Costs 


-31,590.1 


-50,390.1 


115.232.7 


1.7 


0.7 


0.5 


-0.1 


0,6 


-1.5 


0.6 


0.7 


6.8 


6.0 


51.3 


t.7 


Change 


-22,190.1 


236.1 


-22.190.1 


-16,367.3 


-0.1 
D.O 


-0.4 


-0.7 


-0.4 


-1.1 


-0.4 

-0.5 


-1.3 

6.0 


1.5 


-0.9 


TABLE  C-5 


A   COMPARISON   OF    THE    IMPACT   OF    THE   MOST    COST-EFFECTIVE    OPTION 
COST  ESTIMATES  ON  THE  DOMTAR  FIRM  LEVEL  HISTORICAL  PERFORMANCE 


1         Financial 

Units  of 
Financial 

Indicators 

Worst  Yeor 

(Lowest 

Operating 

Income) 

1990 

TEN  YEAR  AVERAGE 

1 ■=                             1] 

1990 

Indicators 

Financial 

Indicators 

Before 

Regulatory 

Costa 

Financial 
Indicators 

After 
Regulatory 

Cost  B 

Change         Financial 

Indicators 

H         Before 

1     Regulatory 

Costs 

Financial 
Indicators 

After 
Regulatory 

Costs 

Change 

S'OOOs 

-294,000.0 

46.245.6 

34,766.6 

-11,479.0 

-294,000,0 

-328,310.5 

-34.310.5 

% 

_ 

- 

- 

-24.8 

- 

- 

11.7 

$'000a 

-476,000.0 

57,683.5 

23,373.0 

-34,310.5 

-476,000.0 

-510,310.5 

-34.310.5 

S'OOOs 

-259,000.0 

159,756.2 

163,456.1 

3, 699.9 

-259,000.0 

-278, 131.7 

-19,131.7 

Times 

1.4 

1  .9 

1.8 

-0.1 

1,4 

1.3 

-0.1 

Times 

0.6 

1,1 

1.0 

-0,1 

0,6 

0.6 

0.0 

Times 

-3.5 

2.9 

1.6 

-1.3 

-3.5 

-3.1 

0.4 

Return  on  Capital 

% 

-9.9 

3.7 

3.4 

-0.3 

-9.9 

-10.5 

-0.6 

% 

-7,0 

3,7 

3.6 

0.1 

-7,0 

-7.2 

-0.2 

t 

-12.7 

2.1 

1.6 

-0,5 

-12,7 

-14-2 

-1.5 

% 

-7.0 

3.8 

3.9 

0.1 

-7.0 

-7.2 

-0.2 

% 

-12.0 

5.0 

4.0 

-1.0 

-12.0 

-12  .0 

0.0 

Times 

-13.6 

12.9 

11.8 

-1.1 

-13.6 

-13.4 

0.2 

MISA  Capital 
Co3tB/Capital 

« 

- 

~ 

9.5 

9.5 

- 

N/A 

0.0 

Total  Debt  to  Total 

Times 

67.3 

57.1 

60,1 

3  .0 

67.3 

69  .9 

2.6 

Working  Capital  to 
Asset e 

Times 

6.1 

14.2 

12.8 

-1.4 

6.1 

4.5 

-l.G 

TABLE   C-6 


A   COMPARISON   OF   THE    IMPACT  OF   THE   MOST   COST-EFFECTIVE   OPTION 
COST    ESTIMATES    ON   THE   MACMILLAN   BLEODEL   FIRM   LEVEL   HISTORICAL    PERFORMANCE 


'  a 

Financial 
Indicators 

Units  of 
Financial 

Indicators 

Worst  Year 

{Lowest 

Operating 

Income) 

1982 

TEN  YEAR  AVERAGE 

1990 

Financial 

Indicators 

Before 

Regulatory 

CoGCe 

Financial 

Indicators 
After 

Regulatory 
CoatB 

Change 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 
After 

Regulatory 
Coats 

Change 

Net  Income 

S'OOOs 

-57,300.0 

111, 830.7 

108, 966.1 

-2,864.6 

50, BOO.O 

47,935.4 

-2,864.6 

Change  in  Net  Income 

% 

- 

- 

- 

-2.6 

- 

- 

-5.6 

Operating  Income 

S'OOOs 

-145,100.0 

106, 687.1 

-21,846.9 

-128,534.0 

10,300.0 

-118,234.0 

-128,534.0 

S'OOOs 

-104,600.0 

218,202.9 

177, 909.7 

-40.293.2 

197,100.0 

115,567.9 

-81.532.1 

Times 

1.5 

1.9 

1.6 

-0.3 

2.1 

1.7 

-0.4 

Times 

0.7 

0.9 

0.7 

-0.2 

1.0 

0.8 

-0.2 

Times 

-0.6 

3.0 

1.1 

-1.9 

1.5 

0.2 

-1.3 

Return  on  Capital 

% 

-2.7 

6.7 

6.5 

-0.2 

3.2 

3.1 

-0.1 

% 

-0.7 

6.7 

6.6 

-0.1 

3.7 

3.6 

-0.1 

% 

-3.1 

4.3 

4.2 

-0.1 

1.7 

1.6 

-0.1 

% 

1.0 

7.2 

8.7 

1.5 

3.7 

3.2 

-0.5 

% 

-0.4 

8.9 

6.5 

-2.4 

3.4 

3  .1 

-0.3 

Cash  Flow  to  Debt 

Times 

-9.4 

16.9 

16.5 

-0.4 

10.0 

9.8 

-0.2 

MISA  Capital 
Costs/Capital 

« 

- 

- 

1.0 

1.0 

- 

0.8 

0.8 

Total  Debt  to  Total 

Times 

57.7 

51.1 

51.5 

0.4 

55.3 

55.6 

0.3 

Working  Capital  to 
Assets 

Times 

9.8 

14.9 

10.6 

-4.3 

14.6 

10.4 

-4.2 

TABLE  C-7 


A   COMPARISON   OF    THE    IMPACT   OF    THE   MOST   COST-EFFECTIVE    OPTION 
COST   ESTIMATES    ON   THE   NORANDA  FIRM   LEVKL    HISTORICAL    PERFORMANCE 


Financial 
1       Indicfttora 

Unit*  of 
Financial 
Indicators 

Worst  Year 

(Lowest 

Operating 

Income) 

1990 

TEM  YEAR  AVERAGE 

1990 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Regulatory 

Costs 

Change 

Financial 

Indicators 

Before 

Regulatory 

Cost  s 

Financial 

Indicators 

After 

Regulatory 
Costs 

Change 

S'OOOa 

-95, 000.0 

70,059.6 

68,444.4 

-1,615.2 

-95.000.0 

-98,775,8 

-3,775.9 

% 

_ 

- 

- 

-2.3 

- 

- 

4,0 

S'OOOo 

-159,000.0 

160, 130.3 

124,339.7 

-35,790.6 

-159.000.0 

-194.700.0 

-35,700.0 

$-000s 

174,000.0 

184,731.7 

178, 937.0 

-5.794.7 

174,000.0 

148,009.2 

-25,990,8 

Times 

1.3 

1,8 

1.7 

-0.1 

1.3 

1  ,3 

0.0 

Times 

0.6 

0.8 

O.S 

0,0 

O.G 

0,6 

0,0 

TlmeB 

0.4 

3.1 

2.5 

-0.6 

0.4 

0.3 

-0.1 

Return  on  Capital 

% 

1.0 

5.1 

5.1 

0.0 

1.0 

0.9 

-0,1 

% 

2.4 

5,7 

5.6 

-0.1 

2.4 

2.4 

0.0 

« 

-2.1 

2.9 

3.8 

-0.1 

-2.1 

-2.2 

-0.1 

% 

2.4 

5.9 

5.8 

-0.1 

2.4 

2.4 

0.0 

« 

1.5 

10.3 

10.1 

-0.2 

1.5 

1.5 

0.0 

Time* 

3.B 

9.5 

9.5 

O.O 

3.8 

3.7 

-0.1 

MISA  Capital 
Coats/Capital 

t 

- 

- 

0.7 

0.7 

- 

0.3 

0,3 

Total  Debt  to  Total 

Time  a 

77.5 

73.0 

73.1 

0,  1 

77.5 

77  .6 

0.1 

Working  Capital  to 
Asseta 

Times 

6.2 

11.4 

10.4 

-1.0 

6.2 

5,4 

-O.B 

TABLE   C-8 


A   COMPARISON   OF    THE    IMPACT   OF    THE   MAXIMUM   REMOVAL   OPTION 
COST   ESTIMATES    ON   THE  ABITIBI-PRICE   FIRM   LEVEL   HISTORICAL    PERFORMANCE 


Financial 
Indicators 

Units  of 
Financial 
Indicators 

Worst  Year 

(Lowest 
Operating 

Income) 

1990 

TEN  YEAR  AVERAGE 

1990 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 
After 

Regulatory 
Costs 

Change 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 
Indicators 

After 
Regulatory 

Costa 

Change 

S'OOOs 

-44,600.0 

82,005.0 

59,074.6 

-22, 930.4 

-44, 600.0 

-97,454.7 

-52,854.7 

« 

_ 

- 

- 

-28.0 

- 

- 

118.5 

$'000e 

-19,300.0 

131,085.9 

14,860.7 

-116,225.2 

-19,300.0 

-135,525.2 

-116,225.2 

S'OOOs 

68,700.0 

188,073.8 

159,527.7 

-28,546.1 

68,700.0 

-16,396.9 

-85, 096.9 

Times 

1.4 

2.2 

1.9 

-0.3 

1.4 

1.1 

-0.3 

Times 

0.6 

1.2 

1.0 

-0.2 

0.6 

0.5 

-0.1 

Times 

-0.1 

4.5 

1.3 

-3.2 

-0.1 

-0.9 

-0.8 

Return  on  Capital 

« 

-0.2 

8.5 

6.4 

-2.1 

-0.2 

-1.5 

-1.3 

% 

0.5 

5.8 

5.2 

-0.6 

0.5 

-0.9 

-1.4 

% 

-1.4 

3.3 

2.3 

-1.0 

-1.4 

-3.2 

-1.8 

% 

0,5 

5.7 

5.2 

-0.5 

0.5 

-0.9 

-1.4 

% 

-0.2 

8.5 

6.4 

-2.1 

-0.2 

-1.5 

-1.3 

Times 

5.2 

17.3 

14.4 

-2.9 

5.2 

1 

2.0 

-3.2 

MISA  Capital 

Costs/Capital 

« 

- 

- 

14.4 

14  .4 

- 

24.3 

24.3 

Total  Debt  to  Total 

Times 

53.7 

51.2 

55.0 

3.8 

53.7 

58.1 

4.4 

Working  Capital  to 
Assets 

Times 

7.S 

19.7 

14.7 

-5.0 

7.6 

2.4 

-5.2 

TABLE  C-9 


A  COMPARISON  OF  THE  IMPACT  OF  THE  MAXIMUM  REMOVAL  OPTION 
COST   ESTIMATES    ON   THE    BOISE   CASCADES    FIRM   LEVEL   HISTORICAL    PERFORMANCE 


ll 

Financial 
Indicators 

Units  of 
Financial 

Indicators 

Worst  Year 

(Lowest 

Operating 

Income) 

19  82 

-■""""■          1 

Financial 

Indicators 

Before 

Regulatory 

Costa 

Financial 
Indicators 

After 
Regulatory 

costs 

Change 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Regulatory 

Costa 

Change 

S'OOOs 

S,638 

160,392 

143,470.8 

-16, 921.2 

87, B40 

70, 919,1 

-16, 920.9 

% 

_ 

- 

-10.6 

- 

- 

-19.3 

$'OO0b 

-48.126 

225,673 

182,231.6 

-43,441.4 

138,441 

94, 999 

1 

-43,442.0 

S'OOOs 

170,292 

406, 619 

404.937.7 

-1.681.3 

399, 921 

398.140.5 

-1,680.5 

Times 

1.7 

1.5 

1.4 

-0.1 

1.3 

1.3 

0.0 

Times 

0.8 

0.8 

0.7 

-0.1 

0.7 

0,7 

0,0 

Tim«8 

1.0 

3.1 

2.5 

-0.6 

2.0 

1.6 

-0,4 

Return  on  Capital 

% 

2.6 

6.5 

6.1 

-0.4 

3,6 

3.4 

-0,2 

% 

3,4 

6.5 

6.4 

-0.1 

4.0 

3.9 

-0,1 

% 

0.2 

3.4 

3.1 

-0-3 

1,8 

1.5 

-0,3 

% 

3.4 

6.5 

6.4 

-0.1 

4.0 

3  ,9 

-0.1 

% 

3.0 

8.7 

7.9 

-0.8 

5.0 

4,4 

-0.6 

Times 

10.1 

16.6 

15,6 

-1.0 

10.7 

10.2 

-0.5 

MISA  Capital 
Costs/Capital 

% 

- 

- 

5.1 

5.  1 

- 

2.8 

2.8 

Total  Debt  to  Total 

Times 

51.1 

56  ,6 

58.3 

1,7 

67.1 

68.2 

1.1 

Working  Capital  to 

Times 

11.5 

8.1 

7.4 

-0.7 

5.0 

4,5 

-0,5 

|l 

TABLE  C-10 


A  COMPARISON   OF    THE    IMPACT   OF    THE   MAXIMUM   REMOVAL   OPTION 
COST   ESTIMATES    ON   THE   CPFP   FIRM   LEVEL   HISTORICAL    PERFORMANCE 


Financial 

Units  of 
Financial 
Indicators 

Worst  Year 

(Lowest 
Operating 

Income) 

1990 

TEN  YE^IE  AVERAGE 

1990 

Indicators 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Regulatory 

Costs 

Change 

Financial 

Indicators 

Before 

Regulatory 

Coots 

Financial 

Indicators 

After 

Regulatory 

Costs 

Change 

$'0008 

-9,400.0 

75,580.6 

49,957.3 

-25,623.3 

-9,400.0 

-79,086.8 

-69,686.8 

% 

_ 

_ 

- 

-33.9 

- 

- 

741.4 

$'000s 

-28,200.0 

125,919.0 

56,231.2 

-69,686.8 

-28,200.0 

-97,886.8 

-69,686.8 

$'000b 

131,«00.0 

153,875.0 

155,233.0 

1,358.0 

131,600.0 

88,894.5 

-42,705.5 

Times 

1.8 

1.6 

1.4 

-0.2 

1.8 

1.5 

-0.3 

Times 

0.7 

O.S 

0.7 

-0.1 

0.7 

0.6 

-0.1 

Times 

0.9 

6.8 

2.1 

-4,7 

0.9 

0.0 

-0.9 

Return  on  Capital 

0,6 

7.5 

5.9 

-1,6 

0,6 

-1.1 

-1 .7 

1,0 

6.9 

6.3 

-0,6 

1.0 

-0.1 

-1.1 

-0.4 

6.5 

4.3 

-2.2 

-0.4 

-3.7 

-3.3 

1.0 

6.9 

6.3 

-0.6 

1.0 

-0,1 

-1.1 

1.2 

10.8 

7.0 

-3.8 

1.2 

0,1 

-1.1 

Times 

fl.l 

22.0 

16.0 

-6.0 

8.1 

4.6 

-3.S 

MISA  Capital 
Costs/Capital 

% 

- 

- 

10.1 

10.1 

- 

28.0 

28.0 

Total  Debt  to  Total 

Tines 

49. B 

48.9 

57.9 

9-0 

49.8 

55.3 

5.5 

Working  Capital  to 
Assets 

Times 

9.6 

9.0 

6.8 

-3.2 

9.6 

6.7 

-2.9 

TABLE  C-11 


A  COMPARISON  OF  THE  IMPACT  OF  THE  MAXIMUM  REMOVAL  OPTION 
COST   ESTIMATES    ON   THE   DOMTAR   FIRM   LEVEL   HISTORICAL    PERFORMANCE 


■ il 

Financial 
Indicators 

Units  of 
Financial 

Indicators 

1 

Worst  Year 

[Lowest 

Operating 

Income) 

1990 

TEN  YEAR  AVERAGE 

1990 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 
After 

Regulatory 
CoGt  a 

Change 

Financial 

Indicator* 

Before 

Regulatory 

Costs 

Financial 

Indicators 
After 

Regulatory 
Costs 

Chang* 

S-OOOs 

-294, 000.0 

46,245.6 

36,133 .9 

-10, 111.7 

-294,000.0 

-32S, B02 ,5 

-31.802.5 

% 

_ 

- 

- 

-21.9 

- 

- 

10. B 

S'OOOe 

-476,000.0 

57.683.5 

2S,eei.o 

-31,802.5 

-476.000.0 

-507.802.5 

-31,802.5 

S'OOOs 

-259,000.0 

159,756.2 

164,594,1 

4.837,9 

-259,000,0 

-275,852.9 

-16. 852.9 

Times 

1.4 

1.9 

l.fl 

-0.1 

1  .4 

1  .3 

-0.1 

Times 

0.6 

1.1 

1.0 

-0.1 

0.6 

0.6 

0,0 

Times 

-3.5 

2.9 

1  ,7 

-1.2 

-3.5 

-3.1 

0.4 

Return  on  Capital 

% 

-9.9 

3.7 

3  .5 

-0.2 

-9.9 

-10.4 

-0.5 

% 

-7.0 

3.7 

3.8 

0.1 

-7,0 

-7,1 

-0,1 

% 

-12.7 

2.1 

1.7 

-0.4 

-12.7 

-14,1 

-1.4 

ESIAT/Total  Assets 

t 

-7.0 

3.8 

3.9 

0.1 

-7.0 

-7.1 

-0.1 

% 

-12.0 

5.0 

4-1 

-0.9 

-12.0 

-11.9 

0.1 

Times 

-13.6 

12.9 

11.9 

-1.0 

-13.6 

-13,3 

0.3 

MISA  Capital 
Costs/Capital 

% 

- 

- 

9.3 

9,3 

- 

N/A 

0.0 

Total  Debt  to  Total 

Times 

67.3 

57.1 

60.0 

2.9 

67.3 

69.8 

2.5 

Working  Capital  to 
Assets 

Times 

6.1 

14.2 

12.8 

-1,4 

6.1 

4.6 

-1.5 

TABLE  C-12 


A  COMPARISON   OF   THE    IMPACT   OF    THE   MAXIMUM   REMOVAL    OPTION 
COST  ESTIMATES  ON  THE  MACMILLAN  BLOEDEL  FIRM  LEVEL  HISTORICAL  PERFORMANCE 


Financial 
Indicators 

Units  of 
Financial 

Indicators 

Worst  Year 

(Lowest 

Operating 

Income! 

1982 

TEN  YEAR  AVERAGE 

1990 

Financial 

Indicators 

Before 

Regulatory 

CosCa 

Financial 
Indicators 

After 
Regulatory 

Coats 

Change 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 
Indicators 

After 
Regulatory 

Costs 

Change 

Net  Income 

S'OOOs 

-57, 300,0 

111,930.7 

108,520.4 

-3, 310.3 

50, 800,0 

47,489.7 

-3,310.3 

% 

_ 

- 

- 

-3.0 

- 

- 

-6.5 

S'OOOft 

-145.100.0 

106,687,1 

-22,848.5 

-129,535.6 

10,300.0 

-119,235.6 

-129,535.6 

S'OOOs 

-104,600.0 

218,202.9 

177,174.4 

-41.028.5 

197, 100.0 

114.832.6 

-82,267.4 

Times 

l.S 

1.9 

1.6 

-0.3 

2.1 

1.7 

-0.4 

Ouick  Ratio 

Times 

0.7 

0-9 

0.7 

-0.2 

1,0 

0.8 

-0.2 

Times 

-0.6 

3.0 

1.1 

-1.9 

1.5 

0.2 

-1.3 

Return  on  Capital 
Bnployed 

-2,7 

6.7 

6.5 

-0.2 

3.2 

3.1 

-0.1 

-0.7 

6.7 

6.6 

-0.1 

3.7 

3.6 

-0.1 

Return  on  Sales 

-3.1 

4.3 

4.2 

-0.1 

1.7 

1.6 

-0.1 

EBIAT/Total  Aseets 

1.0 

7.2 

7.1 

-0.1 

3.7 

3.6 

-0.1 

EBIT/Total  Assets 

-0.4 

8.9 

8.6 

-0.3 

3  .4 

3.2 

-0.2 

Cash  Flow  to  Debt 

Times 

-e.4 

16.9 

16.5 

-0.4 

10.0 

9.8 

-0.2 

MISA  Capital 

Costs/Capital 

Expenditures 

% 

- 

- 

1.4 

1  .4 

- 

1.0 

1.0 

Total  Debt  to  Total 
Assets 

Times 

57.7 

51.1 

51.6 

0.5 

55.3 

—  ■ 

55.6 

0.3 

Working  Capital  to 
Assets 

Times 

9.8 

14.9 

10.6 

-4.3 

14.6 

10.4 

-4.2 

TABLE   C-13 


A  COMPARISON   OF    THE    IMPACT   OF   THE   MAXIMUM   REMOVAL    OPTION 
COST  ESTIMATES  ON  THE  NORANDA  FIRM  LEVEL  HISTORICAL  PERFORMANCE 


rinancial 

Indicators 

Units  of 
Financial 
Indicators 

Worst  Year 

(Lowest 

Operating 

Income} 

1990 

TEN  YEAR  AVERAGE 

•    • 

1990 

- 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Regulatory 

COStB 

Change 

Financial 

Indicators 

Before 

Regulatory 
Cost  a 

Financial 

Indicators 

After 

Regulatory 

Costs 

Change 

S'OOOb 

-95,000.0 

70,059.6 

69,444.4 

-1,615.2 

-95, OOO.O 

-98,775.8 

-3.775.8 

% 

_ 

- 

- 

-2.3 

- 

- 

4.0 

S-OOOs 

-159. 000.0 

leO, 130.3 

124.339.7 

-35,790.6 

-159,000.0 

-194.700.0 

-35,700.0 

S'OOOb 

174.000.0 

184.731.7 

178,937.0 

-5,794.7 

174,  OOO.O 

148,009.2 

-25, 990.9 

Times 

1.3 

i.e 

1.7 

-0.1 

1-3 

1.3 

0.0 

0.6 

0.9 

0.8 

0,0 

0.6 

0,6 

0.0 

0.4 

3.1 

2.5 

-0.6 

0.4 

0.3 

-0.1 

Return  on  Capital 

% 

1.0 

5.1 

5.  1 

0.0 

1.0 

0.9 

-0.1 

% 

2,4 

5.7 

5.6 

-0.1 

2.4 

2.4 

0.0 

% 

-2.1 

2.9 

2.8 

-0.1 

-2.1 

-2.2 

-0.1 

« 

2.4 

5.9 

5.8 

-0.  1 

2.4 

2  .4 

0.0 

% 

1.5 

10.3 

10.1 

-0-2 

1.5 

1.5 

0.0 

Times 

3.8 

9.5 

9.5 

0.0 

3.8 

3.7 

-0.1 

MISA  Capital 
Costs/Capital 

% 

- 

^ 

0.7 

0.7 

- 

0.3 

0.3 

Total  Debt  to  Total 

Times 

77.5 

73.0 

73.1 

0.1 

77.5 

77.6 

0.  1 

Working  Capital  to 
Assets 

Times 

6.2 

11  4 

10.4 

-1-0 

6.2 

5.4 

-0.8 

TABLE  C-14 


A   COMPARISON   OF    THE    IMPACT   OF    THE   MOST    COST-EFFECTIVE    OPTION 
COST  ESTIMATES  ON  THE  ABITIBI-PRICE  FIRM  LEVEL  HISTORICAL  PERFORMANCE 

WITH   COSTS    FROM   OTHER   JURISDICTIONS 


1         Financial 

Units  of 
Financial 

Indicators 

Worst  Year 

{Lowest 

operating 

Income) 

1990 

TEN  YEAR  AVERAGE 

1990 

1        Indicators 

Financial 

Indicators 

Before 

Regulatory 

COBtG 

Financial 
Indicators 

After 
Regulatory 

Costs 

Change 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Begulacory 

Costs 

Change 

S'OOOs 

-44.600.0 

82, 005.0 

31,743.9 

-50,261.1 

-44, eoo.o 

-151,411.9 

-106,811.9 

% 

_ 

- 

- 

-61.3 

- 

- 

239.5 

Operating  Income 

$'000s 

-19,300.0 

131.085.9 

24,274.0 

-106,811.9 

-19,300.0 

-126,111.9 

-106,811.9 

S'OOOs 

68.700.0 

188.073.8 

167,093.8 

-20,980.0 

68,700.0 

-8,830.9 

-77,530.9 

Times 

1.4 

2.2 

1.9 

-0,3 

1.4 

1,1 

-0.3 

Quick  Ratio 

Times 

0.6 

1.2 

1.0 

-0.2 

0.6 

0.5 

-0.1 

Times 

-0.1 

4.5 

1.5 

-3  .0 

-0.1 

-0.8 

-0.7 

Return  on  Capital 

« 

-0.2 

8.5 

3.9 

-4.6 

-0.2 

-4.6 

-4.4 

% 

0.5 

5.8 

4.5 

-1.3 

0.5 

-2.2 

-2.7 

% 

-1.4 

3.3 

1.3 

-2,0 

-1.4 

-4.9 

-3.5 

% 

0.5 

5.7 

4.5 

-1.2 

0.5 

-2.2 

-2.7 

% 

-0.2 

8.5 

4.6 

-3.9 

-0.2 

-2.8 

-2.6 

Times 

5.2 

17.3 

11.9 

-5.4 

5.2 

-0.5 

-5,7 

MISA  Capital 

Costs/Capital 

Expenditures 

% 

- 

- 

28.9 

29.9 

- 

48  .6 

48.6 

Total  Debt  to  Total 

Times 

53.7 

51.2 

58. « 

7.4 

53.7 

62  .  1 

8.4 

Working  Capital  to 
Assets 

Times 

7.6 

19.7 

15.2 

-4.5 

7.6 

2.7 

-4.9 

TABLE   C-15 


A   COMPARISON   OF    THE    IMPACT   OF   THE   MOST   COST-EFFECTIVE    OPTION 
COST  ESTIMATES  ON  THE  DOMTAR  FIRM  LEVEL  HISTORICAL  PERFORMANCE 

WITH   COSTS    FROM   OTHER   JURISDICTIONS 


^_-_ 

■■■ ^ 

1        Financial 
Indicators 

Units  of 
Financial 

Indicators 

Worst  Year 

(Lowest 

Operating 

Income) 

1990 

TEN  YEAR  AVERAGE                1 

1990                       U 

Financial 

Indlcatots 

Before 

Regulatory 

Coats 

Financial 

Indicators 

After 

Regulatory 
Costa 

CMange 

Financial 

Indicators 

Bsfora 

Regulatory 

Costa 

Financial 

Indicators 
After 

Regulatory 
Costs 

Change 

S'OOOb 

-294.000.0 

46,245.6 

-29, 850.0 

-76, 095.6 

-294, OOO.O 

-397,971.4 

-103,971.4 

% 

_ 

- 

- 

-164.6 

- 

- 

35.4 

S'OOOs 

-47G. 000.0 

57.683 ,5 

-46,287.9 

-103,971.4 

-476,000.0 

-579, 971.4 

-103, 971.4 

S'OOOa 

-259,000.0 

159,756.2 

129.652.2 

-30, 104.0 

-259,000.0 

-316. 979.8 

-57, 979.8 

Titnea 

l.t 

1.9 

1.5 

-0.4 

1.4 

1.1 

-0.3 

TimeB 

0.6 

1.1 

0.9 

-0.2 

0.6 

0.5 

-0.1 

Times 

-3.5 

2.9 

0.6 

-2  ,3 

-3.5 

-2.5 

1.0 

Return  on  Capital 

% 

-9.9 

3.7 

1.1 

-2  .6 

-9.9 

-11.5 

-1,6 

% 

-7.0 

3.7 

2.3 

-1.4 

-7.0 

-7.6 

-0.6 

% 

-12.7 

2.1 

-1.4 

-3.5 

-12.7 

-17.2 

-4.5 

% 

-7.0 

3.8 

2.4 

-1.4 

-7.0 

-7.6 

-0.6 

% 

-12.0 

5,0 

2.3 

-2.7 

-12.0 

-12.0 

0.0 

Tlraes 

-13.6 

12,9 

7.5 

-5,4 

-13.6 

-13.1 

0.5 

MISA  Capital 
Costs/Capital 

% 

- 

28.7 

29.7 

- 

N/A 

0.0 

Total  Debt  to  Total 

Times 

67.3 

57,1 

66.9 

9.B 

67.3 

74.7 

7,4 

Working  Capital  to 
Assets 

Times 

6.1 

14.? 

e.6 

-5.6 

6.1 

1.3 

-4.3 

TABLE   C-16 

A   COMPARISON   OF   THE    IMPACT   OF   THE   MOST   COST-EFFECTIVE   OPTION 
COST    ESTIMATES    ON   THE   MACMILLAN   BLOEDEL    FIRM   LEVEL    HISTORICAL    PERFORMANCE 

WITH  COSTS  FROM  OTHER  JURISDICTIONS 


1 

1        Financial 

Units  of 
Financial 
Indicators 

Worst  Year 

(Lowest 

Operating 

incone) 

19S2 

TEN  VEAF  AVERAGE 

1990                        1 

Indicators 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Regulatory 

Costs 

Change 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Regulatory 

Costs 

Change 

Net  Income 

$'D00b 

-57,300.0 

111,830.7 

40,095.6 

-71,735.1 

50,800,0 

-62,174.0 

-112,974.0 

Change  In  Net  Income 

% 

_ 

- 

- 

-64.2 

- 

- 

-222.4 

Operating  Income 

$-000s 

-145,100.0 

106, 687.1 

-21.846.9 

-128.534,0 

10,300.0 

-118,234.0 

-128,534.0 

Internal  Cash  Plow 

S'OOOs 

-104, 600.0 

218,202.9 

177,909.7 

-40,293.2 

197,  100.0 

115,567.9 

-81.532.1 

Current  Ratio 

Times 

1.5 

1.9 

1.6 

-0,3 

2,1 

1.7 

-0.4 

Quick  Ratio 

Times 

0.7 

0.9 

0.7 

-0,2 

1.0 

0,8 

-0.2 

Interest  Coverage 

Times 

-0,G 

3.0 

1.1 

-1,9 

1,5 

0,2 

-1.3 

Return  on  Capital 
Elnployed 

% 

-2.7 

6.7 

4.0 

-2  .7 

3.2 

0.3 

-2.9 

Return  on  Assets 

« 

-0.7 

6.7 

4.8 

-1.9 

3.7 

1,5 

-2.2 

Return  on  Sales 

% 

-3.1 

4.3 

1.6 

-2,7 

1.7 

-2.1 

-3.8 

EBIAT/Total  Assets 

% 

1.0 

7.2 

5,2 

-2,0 

3.7 

1,5 

-2.2 

EBIT/Total  Assets 

% 

-0.4 

8.9 

4.8 

-4,1 

3.1 

0,8 

-2.6 

Cash  Flow  to  Debt 

Times 

-8.4 

16. S 

10.8 

-6,1 

10.0 

4,9 

-5.1 

MISA  Capital 

Costs/Capital 

Expenditures 

% 

- 

- 

22,6 

22.6 

- 

15,2 

15.2 

Total  Debt  to  Total 
Assets 

Times 

57.7 

51.1 

58.6 

7,5 

55.3 

61.5 

6.2 

Working  Capital  to 
Assets 

Times 

9.S 

14.9 

10.6 

-4.3 

1«.6 

10.4 

-4.2 

TABLE- C- 17 


A   COMPARISON   OF    THE    IMPACT   OF   THE   MOST   COST-EFFECTIVE   OPTION 
COST  ESTIMATES  ON  THE  NORANDA  FIRM  LEVEL  HISTORICAL  PERFORMANCE 

WITH   COSTS    FROM   OTHER    JURISDICTIONS 


il 

Financial 

■ 

Indicators 

Units  of 
Financial 

Indicator* 

Worst  Year 

{Lowest 

Operating 

Income) 

1990 

TEN  YEAR  AVERAGE 

1990                       1 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Regulatory 

Costs 

Change 

Financial 
Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Regulatory 
Costs 

Change 

$'0008 

-95,000.0 

70,059.5 

54.465.1 

-15, 594.5 

-95,000.0 

-130,790.0 

-35,790.0 

« 

. 

, 

- 

-22.3 

- 

- 

37.7 

S'OOOb 

-159, 000.0 

160, 130.3 

124,339.7 

-35,790.6 

-159,000.0 

-194,790.6 

-35,790.6 

S'OOOs 

174.000.0 

184.731.7 

178.937.0 

-5,794.7 

174,000.0 

148,009.2 

-25. 990.8 

Times 

1.3 

1.8 

1.7 

-0.1 

1.3 

1.3 

0.0 

Times 

0,6 

0.8 

0.8 

0.0 

0.6 

0.6 

0.0 

Times 

0.1 

3.1 

2.5 

-0.6 

0.4 

0.3 

-0.1 

Return  on  Capital 

% 

1.0 

5-1 

4.6 

-0.5 

1.0 

0.4 

-0.6 

% 

2.4 

5.7 

5.3 

-0.4 

2.4 

2.0 

-0.4 

% 

-2.1 

2.9 

2.2 

-0.7 

-2.1 

-2.9 

-0.8 

% 

2  .i 

5.9 

5,5 

-0.4 

2.4 

2.0 

-0.4 

« 

1.5 

10.3 

9.1 

-1.2 

1.5 

1.1 

-0.4 

Times 

3.8 

9.5 

8.8 

-0.7 

3.S 

3.1 

-0.7 

MISA  Capital 

Costs/Capital 

% 

- 

- 

6.3 

6  .3 

- 

3  ,0 

3.0 

Total  Debt  to  Total 

Times 

77.5 

73.0 

74.4 

1.4 

77  .  5_ 

78.5 

1.0 

Working  Capital  to 
Assets 

Times 

«.2 

11.4 

10.4 

-1  .0 

6.2 

5.4 

-0.8 

TABLE   C-18 

A   COMPARISON   OF   THE    IMPACT   OF    THE   MAXIMUM   REMOVAL   OPTION 
COST  ESTIMATES  ON  THE  ABITIBI -PRICE  FIRM  LEVEL  HISTORICAL  PERFORMANCE 

WITH    COSTS    FROM   OTHER   JURISDICTIONS 


Financial 
IndicatprE 

Units  of 
Financial 

Indicators 

Worst  Year 

{Lowest 

Operating 

Income) 

1990 

TEN  YEAR  AVERAGE 

1990                     U 

Financial 

Indicators 
Before 

Regulatory 
Costs 

Financial 

Indicators 
After 

Regulatory 
Costs 

Change 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 
Indicators 

After 

Regulatory 

Costs 

Change 

Net  Income 

S'OOOs 

-44,600.0 

82, 005.0 

22, 330,7 

-59,674.3 

-44,600.0 

-160,825.2 

-116.225.2 

Change  in  Met  Income 

« 

_ 

_ 

- 

-72.8 

- 

- 

260.6 

Operating  Income 

S'OOOs 

-19,300.0 

131, 085,9 

14,860,7 

-116.225.2 

-19,300.0 

-135, 525.2 

-116.225.2 

Internal  Caeh  Flow 

S'OOOs 

68,700.0 

188, 073 .8 

159.527.7 

-28,546-1 

68,700.0 

-16,396.9 

-85,096.9 

Current  Ratio 

Times 

1.4 

2,2 

1.9 

-0.3 

1.4 

11 

-0.3 

Quick  Ratio 

Times 

0.6 

1,2 

1.0 

-0.2 

0.6 

0.5 

-0.  1 

Interest  Coverage 

Times 

-0.1 

4.5 

1,3 

-3  ,2 

-0.  1 

-0.9 

-0,8 

Return  on  Capital 
Elnployed 

% 

-0.2 

8,5 

3,5 

-5.0 

-0.2 

-5.0 

-4,8 

Return  on  ABsets 

% 

0.5 

5.8 

4.2 

-1.6 

0.5 

-2.5 

-3  .0 

Return  on  Sales 

% 

-1.4 

3,3 

0,9 

-2.4 

-1.4 

-5.2 

-3.8 

EBIAT/Totftl  Assets 

% 

0.5 

5,7 

4.1 

-1.6 

0.5 

-2.5 

-3.0 

EBIT/Total  Assets 

« 

-0.2 

8,6 

4.2 

-4.3 

-0.2 

-3  .0 

-2.8 

Caeh  Flow  to  Debt 

Times 

5.2 

17.3 

11.2 

-6.1 

5.2 

-0.9 

-6.1 

MISA  Capital 
Costs /Capital 
Expenditures 

« 

- 

- 

30.7 

30.7 

- 

51.6 

51.6 

Total  Debt  to  Total 
Assets 

Times 

53.7 

51,2 

59.3 

8.1 

53.7 

62.6 

8,9 

Working  Capital  to 
Assets 

Times 

7,6 

19,7 

14.7 

-5.0 

7.6 

2.4 

-5.2 

TABLE  C-19 


A   COMPARISON   OF    THE    IMPACT   OF   THE   MAXIMUM   REMOVAL    OPTION 
COST   ESTIMATES    ON   THE    DOMTAR   FIRM   LEVEL   HISTORICAL    PERFORMANCE 

WITH  COSTS  FROM  OTHER  JURISDICTIONS 


Financial 

Indicators 

Units  of 
Financial 

Indicators 

Worst  Year 

(Lowest 

Operating 

Income) 

1990 

TEN  YEAR  AVERAGE 

1990 

Financial 

Indicators 

Before 

Pegulatory 

Costs 

Financial 
Indicators 

After 
Regulatory 

Costs 

Changs 

Financial 

Indicatora 

Before 

Regulatory 

Costs 

Financial 
Indicatora 

After 

Regulatory 

Costs 

Change 

$'aOOs 

-294. 000,0 

46,245.6 

-24.123.5 

-70,369.1 

-294, 000.0 

-392,244.9 

-98.244,9 

% 

_ 

- 

- 

-152.2 

- 

- 

33.4 

S'OOOb 

-476.000.0 

57,683.5 

-40,561.4 

-98,244.9 

-476, 000.0 

-574.244.9 

-98,244.9 

$■0008 

-259.000.0 

159,756.2 

135,562,0 

-24,194.2 

-259,000.0 

-311,070.0 

-52,070,0 

Times 

1.4 

1.9 

1,5 

-0.4 

1.4 

1.1 

-0,3 

Tiroes 

0.6 

1.1 

0.9 

-0,2 

0.6 

0.5 

-0.1 

Times 

-3.5 

2.9 

0.7 

-2.2 

-3.5 

-2.5 

1.0 

Return  on  Capital 

% 

-9.9 

■  3.7 

1.4 

-2.3 

-9,.  9 

-11.2 

-1  ,3 

% 

-7.0 

3.7 

2.5 

-1.2 

-7.0 

-7.4 

-0.4 

% 

-12.7 

2.1 

-1.1 

-3.2 

-12.7 

-17.0 

-4.3 

% 

-7.0 

3.8 

2.6 

-1,2 

-7.0 

-7.4 

-0.4 

% 

-12.0 

5.0 

2.5 

-2,5 

-12.0 

-11. e 

0.2 

Times 

-13.6 

12,9 

7.9 

-5  .0 

-13.6 

-12  ,9 

0.7 

MISA  Capital 
Costs/Capital 

% 

- 

- 

28, S 

28  ,8 

- 

N/R 

0.0 

Tocal  Debt  to  Total 

Times 

67.3 

57.1 

66,7 

9.6 

67.3 

74.5 

7.2 

Working  Capital  to 
Assets 

Tiroes 

6.1 

14.2 

a. 9 

-5.3 

6.1 

1.9 

-4.2 

TABLE  C-20 


A   COMPARISON   OF   THE    IMPACT   OF    THE   MAXIMUM   REMOVAL    OPTION 
COST  ESTIMATES  ON  THE  MACMILLAN  BLOEDEL  FIRM  LEVEL  HISTORICAL  PERFORMANCE 

WITH   COSTS    FROM   OTHER   JURISDICTIONS 


Financial 

Indicators 

Units  of 
Financial 
Indicators 

Worst  Year 

(Lowest 
Operating 

Income) 

1992 

TEN  YEAR  AVERAGE 

1990 

Financial 

Indicators 

Before 

Regulatory 
Costs 

Financial 

Indicators 
After 

Regulatory 
Costs 

Change 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 

After 

Regulatory 

Costs 

Change 

Net  Income 

S'OOO* 

-57,300.0 

111,830.7 

39,094.0 

-72,736.7 

50.800.0 

-63,175.6 

-113,975.6 

% 

_ 

- 

- 

-65.0 

- 

- 

-224.4 

S'OOOs 

-145, 100.0 

106,687.1 

-22,848.5 

-129,535.6 

10,300.0 

-119.235.6 

-129,535.6 

$'000s 

-104,600.0 

218, 202.9 

177.  174.4 

-41,028.5 

197, 100.0 

114.832.6 

-B2. 267.4 

Times 

1.5 

1.9 

1.6 

-0.3 

2.1 

1.7 

-0.4 

Times 

0.7 

0.9 

0.7 

-0.2 

1.0 

0.8 

-0.2 

Times 

-0.6 

3.0 

1.1 

-1.9 

l.S 

0.2 

-1.3 

Return  on  Capital 

% 

-2.7 

6.7 

3  .9 

-2.9 

3  .2 

0.3 

-2.9 

% 

-0.7 

6.7 

4.7 

-2.0 

3  .7 

1.4 

-2.3 

% 

-3.1 

4.3 

1.5 

-2  .8 

1.7 

-2.1 

-3.8 

% 

1.0 

7.2 

5.2 

-2  .0 

3.7 

1.4 

-2.3 

% 

-0.4 

8.9 

4.7 

-4  .2 

3.4 

0.7 

-2.7 

Times 

-8.4 

16.9 

10.7 

-6.2 

10.0 

4.8 

-5.2 

MISA  Capital 
Costs/Capital 

% 

- 

- 

22-8 

22. B 

- 

15.3 

15.3 

Total  Debt  to  Total 

Times 

57.7 

51.1 

SB. 6 

7.5 

55.3 

61.6 

6.3 

Working  Capital  to 
Assets 

Times 

9.8 

14.9 

10.6 

-4.3 

14.6 

10.4 

-4.2 

TABLE   C-21 

A  COMPARISON  OF  THE  IMPACT  OF  THE  MAXIMUM  REMOVAL  OPTION 
COST  ESTIMATES  ON  THE  NORANDA  FIRM  LEVEL  HISTORICAL  PERFORMANCE 

WITH  COSTS  FROM  OTHER  JURISDICTIONS 


Financial 
IndicatorB 

Units  of 
Financial 
Indicators 

Worst  Year 

(Lowest 

Operating 

Income) 

1990 

TEN  YEAR  AVERAGE 

1990                   y 

Financial 

Indicators 

Before 

Regulatory 

Costs 

Financial 

Indicators 
After 

Regulatory 
Costs 

Change 

Financial 

Indicators 

Before 

Regulatory 

C03tB 

Financial 
Indicators 

After 
Regulatory 

Costs 

Change 

Net  Income 

$'000b 

-95, 000.0 

70,059.6 

54.465.1 

-15,594.5 

-95,000.0 

-130,790.0 

-35,790.0 

% 

_ 

_ 

~ 

-22.3 

- 

- 

37.7 

S'OOOs 

-159.000.0 

160. 130.3 

124.339.7 

-35, 790.6 

-159,000,0 

-194,790.6 

-35, 790.6 

Internal  Caah  Flow 

S'OOOb 

174, 000.0 

194.731.7 

178.937.0 

-5.794.7 

174, 000 ,0 

14S, 009.2 

-25. 990.8 

Times 

1.3 

i.a 

1.7 

-0.1 

1.3 

1.3 

0.0 

Quick  Ratio 

Times 

0,6 

0.8 

0.8 

0.0 

0.6 

0.6 

0.0 

Interest  Coverage 

Times 

0.4 

3.1 

2,5 

-0.6 

0.4 

0.3 

-0.1 

Return  on  Capital 

% 

1.0 

5.1 

4.6 

-0.5 

1.0 

0.4 

-0.6 

Return  on  Assets 

% 

2  .4 

5,7 

5.3 

-0,4 

2.4 

2.0 

-0.4 

% 

-2.1 

2.9 

2.2 

-0,7 

-2.1 

-2.9 

-0.8 

» 

2  .4 

5.9 

5.5 

-0.4 

2.4 

2.0 

-0.4 

EBIT/Total  Assets 

% 

1.5 

10.3 

9.1 

-1.2 

1.5 

1.1 

-0.4 

Times 

3.8 

9.5 

8,8 

-0.7 

3  ,B 

3  .1 

-0.7 

MISA  Capital 
Costs/Capital 

% 

- 

- 

6.3 

G.3 

- 

3  ,0 

3.0 

Total  Debt  to  Total 

Times 

77.5 

73.0 

74.4 

1.4 

77.5 

78.5 

1.0 

Working  Capital  to 
Assets 

Times 

6.2 

11.4 

10.4 

-1.0 

6.2 

5.4 

-0,8 

